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TB Home Computen 
Unbeatable value^Unrivalled software* 



When yoii choose a TI Home 
Computer you Ve choosing a "real" 
compuren A computer that can 
grow with you and your family. 
A computer that lets you play, 
invent, discover. . . that lets your 
imagination soar. 

What makes this possible is our 
wide range of software. You'll find 
subjects as simple as "Early Reading'' 
and as complex as "TMS 9900 
Assembler Editor." Many of our 
programs are packaged in our 
unique Solid State Software^^* 
Command Modules. Some have 
sound. Others have superb colour 
graphics* Simply plug them in 
ai^id begin. 

When you want ro learn to 



program for yourself^ the TI 99/4A 
is ready tcx). TI BASIC is built in. 
The programming manual is easy to 
understand, easy ro follow every 
step of the way You will be amazed 



>X^HAT TI H: PROFESStOKALS LOOK 
FOR IN A 1 lOME CX>MPim^R 


Feature 


Icxas Instruments TI 99/4 A 


WknyprocvSMyi 


TMS 9^00 16 BIT 


UmpJiic^ 


16 colour, hi;:h a'5t>lurioii 


l^niniai?!** 


TUBASK: (htiih-in). eKtcmlcJ 

basic; uc:sD- PASCAL. 

Tl-LCXXX AsN4*inHcr 


Mcniarv' 


16K RAM smnJnril -cxtx^ndiihle 
to nwx ROM/RAM of HCK 


Kcvbt»ard 


Full <i:c\ siamlird t>TCvvrircr 

style 


St)tiv\\irc 




Soli J Srate Yo 
SjvccKC'.apabilii\ 



to discover how much fun pro- 
graniming can be. 

And when youVe ready to 
expand your system, were ready 
too. Our unique Peripheral Expan- 
sion System can house up to seven 
peripherals without extra cables or 
clutter There is even a speech 
synthesiser that givevS your computer 
a voice. 

Sound impressive? Try the TI 
Home Computer for yourself, 
at your nearest dealer. At 
around £200 you'll look no 
further. 

Texas 
Instruments 
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YOUR LETTERS 

Software sharks; ZX snatcher Thatcher, 
teachers' Pets, Basic blunders; how to be 
Saved. 

NEWS 

Sord's new £100 micro; Epson's ponabie; 
Oric plugs in with £60 modem; home doctor; 
disc drives galore. ^ — ^ 

COMPUTER CLUB li/ 

Southampton rings the changes — Paul Bond 
finds something silicon lurking in the Gas 
Board. OO 

GUNPOWDER PLOTTING 21^ 

Introducing colour and 3D graphics for the 
Dragon> BBC> and Spectrum. Tim Langdell 
lights the blue touchpaper and retires. ^Q 

JUPITER ACE ^O 



mm^m 



Breaking the Basic mould; we review Jupiter 
Cantab*s fast Forth micro. OO 

LOW-COST PRINTERS O^ 

Can the Amber 2400, Model 81 , and SP-42 
take on a ZX Printer-type role for the BBC 
Micro, Dragon and Sinclair range? 




ZX-81 SOFTWARE SURVEY 

Eric Deeson assesses the latest of the 1,000 
cassettes available for the ZX-81. 
CLIVE SINCLAIR INTERVIEW 



36 
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Britain's micro maestro gives Meirion Jones a 
glimpse of the shape of Sinclairs to come. 

VIC NIGHT RACER T'T* 

Race through the darkened streets in your Vic 
with or without an expansion unit. A /^ 
DRAGON ARTIST ^D 

Composing masterpieces direaly on screen. 
THE SOUND OF MICROS 
Music for Atoms, BBC Micros and Spectrums 
— try a few of your favourite themes. 
Atom 

BBC 

Spectrum 



SPEAK TO YOUR SPECTRUM 

You do not have to be mad 
instructions at your Spectrum. 
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ZX-81 GAMES WRITING Dt" 

Stuart Nicholls shows you how to write fast 
exciting games in IK, 
VIC VECTOR 

Harness the Vic's interrupt vector 
graphics or input checking, 
TELETEXT EDITOR 
Manin Glass makes many word processor 
features available on the BBC Micro. ^1 Ct 
ZX-81 TOOLKIT / Q 

More than a dozen utilities to help you get the 
best out of vour ZX-8L " QO 

ZX-81 MACHINE CODE OO 

Kathleen Peel adds command extensions to 
your repertoire. QQ 

HANDICAPPED COMPETITION OO 
A rubber bulb is one of your simple but 
cffeaive ideas which tould help the disabled 
to use microcomputers. Q 4 

BASIC DICTIONARY i/ I 

Another page of Tony Edwards' Basic lexicon. 

RESPONSE FRAME i/J 

Your technical queries answered, QC 

FINGERTIPS %7D 

Our pocket computer and calculator column. 

SOFTWARE FaE i/S/ 

Now 10 pages packed with Dragon, BBC, Vic, 
and ZX programs amongst others. 1 1 O 
COMPETITION CORNER I I O 

The result of September's Jailbreak and a new 
£15 puzzle — Cat-fighter. Jupiter Ace cross- 
word falls between pages 18 and 19. 
Cover photograph by Stephen Oliver. 
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EDITORIAL 



"Have you finished your homework yei?". Ii is half pasi eight as Mrs Smith calls up to 
her son for the fifth time that evening. As soon as he arrives home fi-om school, he shuts 
himself away in his room which flickers blue as his ZX-81 sluggishly accepts lines of 
Basic. Stillj she reassures herself, he will soon grow out of it. Last year it was Rubik's 
cube; next year it will be something different. It is just another one of his fads. 

But is home computing just another fad? It is impossible to say exactly how many of the 
half million ZX-81s sold world-wide are already gathering dust beside the skateboards and 
Kung Fu magazines* But what is clear is that falling prices have turned home computers 
into disposable consumer products. If your foray into computing has cost you only £50, 
you can abandon it with greater equanamity than if you had spent £300, 

Nevertheless the parallel between the home computer and the likes of the Hoolahoop 
breaks down because the micro represents the domestic face of a technology which will 
pervade our society for many years to come. Unforttmately the aspect of computing 
which^ month after month, will continue to be subjea to the whims of fashion is exactly 
what you use your machine for. We have already seen Pac-Man succeed Space Invaders as 
the vogue game, in the same way that Space Invaders pushed out the ball and paddle 
games before it. The original spur for many who decided to buy a computer was that they 
could save their money from the insatiable appetites of arcade machines by playing the 
games at home on their own micros. Consequently this has meant that the investment 
behind the development of the latest arcade games forces home-computer software houses 
to follow in their path. 

Only when new applications are designed specifically to take advantage of the micro's 
facilities will they be able to cast off their role of dedicated followers of the fashions of 
other and sometimes older technologies and applications. Once software suppliers 
overcome the limitations of existing computer languages and, more imponantly, start 
using their imaginations the home computer will come into its own. If this is done home 
computing may still be a fad but it should be good at least to the end of the century JB 
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48 JUNCTION ROAD, ARCHWAY. LONDON N19 5RD TEL: 01-263 9493/01-263 9495 TELEX: 22568- . 

THE HOME COMPUTER SPECIALISTS 



VIC 20 





VIC PRINTER £185.00 

80 Characters per line 
30 Characters per sec 
Tractor Feed Dot matrix 
printer 



I 



VIC 20 COMPUTER 

NEW LOW PRICE £147.75 

FREE games cartridge supplied with 
every VIC 20 purchased 




VIC SINGLE FLOPPY 

DISK 

OUR PRICE £335.00 

174K Byte Storage 
Direct Interface to VIC 
Direct Compatibility with 
printer 



VIC CASSETTE DECK £34.00 

Free Cassette with 6 programs supplied. 



ACCESSORIES FOR YOUR VIC 20 

Super Expander High Resolution Cartridge £27.50 

Programmers Aid Cartridge £27.50 

Machine Code Monitor Cartridge £25.00 

8K RAM Cartridge £34.00 16K RAM Cartridge £59.00 

TONS OF SOFTWARE 

For a copy of our VIC list containing everying you need for the 
VIC Computer, just send us your name and address. 



DRAGON 32 




*9 Colours *32K RAM memory as 

Standard, expandable to 64K 

*Extended Microsoft Colour Basic 

as Standard ^Typewriter 

Keyboard *6809E CPU 

*Advanced Sound Feature 

*32 columns x 16 lines 

FREE 'Basic' training 

Q(.\^ manual supplied 

^"^n "^^K OUR PRICE 

^^o^. vV £173.00 




^«^:\ 



rCOLOUR GENIEn 



602000 



PAL VERSION 




*8 colours *16K RAM std expandable . 
to 32K * Extended Microsoft Xa 

Colour Basic std * Typewriter ^/^A* 
Keyboard *CPU: ZmN2.2MHz/^^ff 
*3 sound channels X^^-^ ^ 

*40 columns x 24 lines Xyc^>^J^ 
*Serial &■ Parallel 
YO Ports 
OUR PRICE 

£173.00 
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TERMS OF BVStN£SS: Plesse add 75% VA T to aS prices. Delivery cherged at xist. 

Prices valid for cover date of tf>is Mtgexir>e. Access end Berdaycard orders weleonte. 
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Software for all 

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725 



Announce the launch of their range of UjUjB programs 




For Model B only. 



Grand Prix 




Time Trials around our race track. 
Includes computer controlled car 
to hinder your progress. ^ m 0%^ 
9 levels of difficulty. £9.95 



" ' ^ For Model B only. 

Our own version of this popular Arcade game. 

£6.95 



With colour & sound 
9 levels of difficulty. 



BEEETKErU 




• 



For Model A or B, real tirne 

advanced Startrek Game. 

Extra facilities include "probe satellites'', ^^ #>E 

"damage reports" & "on-board computer". £/,5#5 



'O 



Cobra/Robo-Swamp ^ ^ 

For Model A or B (please state 
version required). Two addictive 
d% OR g'^QPhic games - 
2»Ob^O insomniacs delight! 



■S-i 




J.R. 



For Model B only. Two player game, 
features include exploration, drilling, 
employment and #%^ #\c 

Price Wars. £6.95 




For Model A or B LUlTrlErlSE 

Accepts up to ten definable fields. 

Facilities include Quick Search, Sort 

and Hard copy — capable of storing up 

to 300 complete records 

in memory (Model B). 



£9.95 



iinfiaEKs 



For Model A or B. Classic Arcade 
game. With colour and sound. 



£6.95 



m&S 



)4¥ 



We are looking for good 
quality programs covering games, 
utilities and education. We pay excellent royalty 
rates. Please write or phone us on (0708) 60725 



Dealer enquiries also welcome. 



Paralander 



For unexpanded modeUgraphics 
and sound are incorporated into 
this absorbing battle between you 
(the dare-devii)-and the elements. 




^ £4.50 



ZX Spectrum 
QisassafnMar 

£4.00 



Useful Utility Programme. 
Fits in 16K. 



Character Generator 

For Model B only. Useful utility program 
enables user to re-define character set 
using Mode 4. Displays new character 
in graph form. 



a 



£4.95 
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We're only a few minutes 
from your Post Box. 

So why not try our 
mail order service. 




Please send me:- 



Attention 

Dragon Owners! 

Software Coming Soon! 



Add £1 p&p per order 7^ 

£ 



I enclose Cheque/P.O. for - £ 



Please debit my 
Access/ Barctay cord No. 



Name 
Address 



Make cheques/P.O. payable to: SOFTWARE FOR ALL 
72 North Street, Romford, Essex. ^^^ __^ 
Tel: Romford (0708) 60725 ^^t:z5 ^~^^ 
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South London's Largest 

Microcomputer 
Centre 




COMMODORE VIC-20 

1 ' ■ 
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ATARI 400 

f/f/iiifinimiiiiimuuui 



a ^31^400 
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5K £154.95 




21 K £199.95 


1 inc. basic 




inc. basic 




16K £189.95 32K £249.95 



Less Basic 



Less Basic 



Vic Cassette £44^00 Vic Disk Drive New 
Vic Printer £229.00 Low Price £299.95 



Cdmmodore 64 

64K Colour Computer 
in stocl< now £345 




Dragon 32 

Now in stock 

with range of software 



Sinclair ZX81 

Now available 

£49.95 with free programme 



Basic Cartridge £34.90 

Atari 800 1 6K inc. Basic £499.00 

Atari 800 4€K €569.00 

Atari 4 1 Cassette £49.00 

Atari 8 1 Disk Drive £299.00 

Atari 822 Printer £ 1 99.95 

plus every Atari accessory. 



EXCLUSIVE: 

New for Atari — Percom 
Double Density Disk Drive. 
1 74K Per Diskette. 
On demonstration nowl 



Over 900 software programmes 
always in stock. We carry probably 
the widest range with continuous 
demonstrations. 



Now available* 
EMI Submarine Commander 
EMI Jumbo-Jet Lander. 
Incredible Games for Atari. 
*from November 8 _ 



Top Cash Prices paid on Second 
Hand Equipment or Part Exchange 
Welcome. 



Mail Order — send for our 
comprehensive list 



Access/ 
Barclay card 

m #mu-fcmi ri irxnr- ^ E<*®" Walk Precinct, 

VISION STORE JJ'??ff^'i?2:I*j^'"*^^"'''^y- 

Tel: 01-546 8974 



Instant Credit 
Available 
subjea to status 
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100 FREE PROGRAMS 
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ATARI PRICES REDUCED 

We at Silica Shop are pieased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price will become the U K/s most popular per- 
sorral computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ* 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with 16K 



£449 



400/800 SOFTWARE & PERIPHERALS 

Don't buy a T.V. gannel Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 
Prooramming cartridge (£35) and try your hand at pfogramming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 

Silica Shop have put together a fuU catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF tTEMS AVAILABLE: 



ACCC^ORIES 


WouflUiA Shoot 


mmuiss 


DYNACOMP 


Matln-TacToa 


Scram 


Ca«tta 


Sfaatv Advaniurt 


Jawb^kar 


fnOQAV^jmiitNO 


R*>r9w*»<J 


Calculator 


Aiph^ f iflHtf- 


Mtttic & ^o6 SotvB 


SctMi & Caoitati 


Caniurion 


Soiiia^e 


Miu»On A*T*fOid 


AlffSfrftmAiin 

MtambJar E*tOf 


CMwne* 


Star Flit» 


Oatabaur V.ort»9«mt 


CNsmoa?o 


UugiM^'Ttp 


Tou<h Tvpif>9 


OKktt Kirtg 


SpattChaM 


Moualcatuck 


Omkmm 


Soft<**V<*0(* 


Daeifion Makar 


CvjtaJi 


Mwvc TartMiNotam 




O^it^u PHiZZia 


Soac« Trtk 


T)ir<a«lkOld 


Chiemt,'*r(A^X1 


Joynielci 




Grao»ilt 


Potnt f»r* 


Mutical Computar 


CMiitaEBiAfif 


Cod»cf»ck»' 


$»ltm%Piitm 


UtviaM/Goldan Ft 


P/tcro«)ft Basic 


U Slick - JCYH<* 


AUTOMATIO 


tnvo<4«fl 


Iniruatr Alfft 


My Firji AlpTvabat 


Bfitiih Kerit^pe 


Comtdy Dithatta 


TaciTffk 


Witafd & Pf incea 


Pascaf fAPXJ 


MiKSuppVm 


»Mvuri^te 

Cmth Cvumbit Onp 


bbtartJA 


Mooarch 


K«mb*r Blaii 


CriMM9«/Dominoai 


DkaPoka^- 


Tafiy 




P.lot CCofHufnaf ) 


Pmsai*% 


M<Kl & Loa4^ Afta) 


Moonprobc 


Polv«*c 


Oaru 


O04 Da«a 


W»«ardi Gokl 


^fllPHERALS 


P'lot (EducatofI 




D*T«lOfttt of RVA 


Nomift«i Ladgtr 


Mov^i^Max* 


(►ratidafxit 0! U^. 


Cyrop*aJi Sctoa Jifl 


Oomtnation 




Prograiwntrvg Kit 


ADVENTURE INT 


DrjQont Ev« 


Payroll 


Nom.no« Jfpuw 


Ova Maittr 


MKicory DtCkOfy 


Downhill 




Oi»k ar<vi 




Scon Ad«m» Aiv 


tftv9fi0n Oriort 




Rit%^ of Thf C<np 


Starwara 


Mu*noty Dympry 


Eauaffi FfO^i 


^^r^' 


EpfOm Printtrf 


iaiiict of Animation 


No ' Adv*ft^jrelfxS 


ntKMt *i Riflel 


PyrchBK U<l^f 


SO#C*Tilt 


Starao 30 Grapfti<« 


Jumbo Jat tmOtf 


Galahad « Hoty Grt 


Program Reoordar 


Ha 7 ^iTfltr A^ 


R*eoch*^ 


Sa^LrO^ 


S&aoaTfao 


Thfi* R Math Sv* 


Snookaf & Billiardi 


Gf«pivic»/S0«rtd 


AjterOKii 


ftS»2 Irttarlaca 


Bobf Bin^naw 


No 3 Mdtt-on lm«» 


St*f AVrrCM- 


SuinttCi 1 


StudPokaf 


Vi^o M4m rlat^ 


Submafift* Conwyf 


JacO 


ftaikatbaii 


Thanrtal PfiAttr 


Ditpiav Lim 


No 4 Voodoo C#it 


Ttmpte of AcHhji 


Stock CoAtfo) 


TripJe eiocic«5« 


WonirtiaiMf 


Sitptf Cutm « T.lt 


Jukabos: 


ataclciack 


16K Mtmo<v RAM 


Graphs MacMna 


No 5 ThtCoum 


Upper ftMctwi Ap* 


Ttl^tmH 1 






ToytAama«t ^oo» 


Looka^aad 


C«rtt^*dt 


32K MamoiY RAM 


Ktdt 1 « 2 


HoS SiTtn^tOdv 




V.»<ai< 


tOUCATlQN 


EDUCATION 






Otatt 




K^riiorttal Scrolling 


Mo 7 WymrvF^ 


BpOKS 

Compwt* Atari DOS 


Wof d ^roc*ttOr 


Att«t of Canada 


!flw ATARI 

ConvFrerch 
Coov Garman 


UtXlfi-TAUiMEIU 


M.da»Touc#i 

Minotaur 

Outl«w;Ho«wiiaf 


=A1«rt«iftmtnt Kit 
Mitiita Co<nm«r»d 
PacMan 


Ad* »<^n< Syitam 


Manaf Maniofy Map 


NoS t^itrruHQtO 


ff^APX 


Mini Wor^ Proea«Of 


No 9 Gho«To**n 


Mimtvi 


P»9a Fiip(»i«| 


No 10 Sav lUind t 


Caeoputt Bh Atari 




Cubbyhoiai 
Elomwwfv Biology 


Conv Italian 
CoftvStxaftith 


AnthiU 
Attan^ 


^'MchooJ Garnet 
Pro Bowling 


Space irnfUtn 
Star Rak^n 


BafViaf Ganarator 
S'ackiack Tutor 


Pl*yfr Mitftf Gr 


No U S*v ltI*M 2 


Bafiaain YKt ^nm 


Pfiy pr ^rano 


No !2 Goi<J*« Voy 


Oe R« Ai*f » 


Fantaaytw^l aO<1 




EAaftfv C^ar 


Avalanch* 


Pu«ho^*r 


Super SrtikOut 


Go^rtg To Tha D09S 


Soa^^ 


ArtoJ#Wo*fm 


DOS UTtl>ii*» U%x 


Oaiactic Quati 


Htcliorv 0»ck9fv 


CvrooaaA C & Capi 


Babai 


Rabbotz 


VHiao Easai 


Kvvt>Oard OfVa" 


V»*t'cai ScfoU»ng 


OtIlKttOAt 


0OS2 Manual 


Noua* Of Ujher 


imx Comptg Otm 




Slaekiae* CmtfiO 


Rav*rti tl 




Morat Coda Tutor 




G»lKtic Cmp^rt 


Mtsc Atari BooU 


SandiOf Man 




Iftvit To P'OQ V2/3 


Block Bumc 


$*ln-K)*\ Run 


ON t^lNE SYSTEMS 

Crottfirt 

Pro99H 


Pttr»on4l Fitoan Pt^ 


SJUCACLUi 


Qateetic Tttdtr 


Op Svitrw LHl^nq 
Wilev Manual 


Waiafloo 
WoHOWartll 


LtttsKfwaA 


Ktfk#do<T^ 


Block Em 


747 Un<Jing S*mvi 
S«vtf^ Card Stud 


Piaytr Piar^o 
Skatohpad 


Q*a» WQ fTJpami 







FOR FREE BROCHURES -TEL: 01-301 1111 
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V . FREE LITERATURE 

]^ H i «m imeresT«<l in purchasing an Atdri 400/300 computer arKJ 

n H woukj Uke to receive cop)«i o' your brochures and les; repoiTS 

1H ^ «9 well as your price list covering all of th« available Harcfware 

III M . 1 and SoHw«fe: 

■'«ll»ll# illlIP 'IbIIL J Nam« ...... 

Address ..... 

rj 

Pastcoda 

YC1ia2 - Your Computer - November 1982 




The Jupiter Ace personal computer runs in FORTH, an easily 
understood language, typically four times as compact and ten 
times as fast as BASIC Before the Ace all personal computers 
used BASIC and FORTH was only available to a privileged few. 

The Jupiter Ace also features a full-size moving-key keyboard, 
high-resolution graphics, sound, floating point arithmetic, a fast 
and reliable cassette interface and 3K of RAM. 

If you own a personal computer you will be aware of the 
limitations of BASIC You know how slowly your programs run and 
how quickly your computer's memory gets filled. The Jupiter Ace is 
your answer. 



"The Ace is 
an excellent way 
of using 
FORTH" 

Popular Computing Weekly 



"FORTH is 
an easy 
language" 



Byte 



If you already know FORTH, the Jupiter Ace closely follows the 
FORTH 79 standard with extensions for floating point, sound and 
cassette. It has a unique and remarkable editor that allows you to list 
and alter words that have been previously compiled into the dictionary. 
This avoids the need to store screens of source, allowing the dictionary 
itself to be saved on cassette. Comprehensive error checking removes 
the worry of accidentally crashing your programs. 

All inclusive price 

For £89.95 you receive your Jupiter Ace, a mains adaptor, all the leads 

needed to connect to most cassette recorders and T.V.s (colour or black and 

white), a software catalogue and a manual. 

The manual is a complete introduction to the world of personal computing 

and a course in FORTH programming on the Ace. 

Even if you are a complete newcomer to computers, the manual will guide 

you step by step from first principles to confident programming. 

The price includes postage, packing and V.AT. 

The Jupiter Ace is backed by a full 12 month warranty. 



Available soon 

Plug-on parallel printer interface. 

For around £20.00 this will connect your Jupiter Ace to anything from high-speed dot 

matrix to letter-quality daisy wheel printers. 

Plug-on 16K Memory Expansion 

For around £30.00 you will increase the memory of your Jupiter Ace to 19K giving you 

instant access to enormous amounts of information. 

Software 

A catalogue will be sent with every machine, and includes, inrtrally, programs for 

education and entertainment. 



FORTH Finishes First! 

Speed Comparison Chart showing times in seconds to perform one thousand operations. 
Type of Op»eration 

Empty loop 
Print a number 
Print a character 
Add two numbers 
Multiply two numbers 



Jupiter 
Ace 


BBC 

Micro 


Vic 
20 


Spectrum 


ZX81 


0.12 


0-67 


1.3 


4.2 


17.7 


7.5 


13.5 


26 


19 


430 


0.62 


1.3 


3.1 


7.5 


24 


0.45 


1.4 


5.5 


7.5 


28 


0.9 


1.6 


6.5 


7.5 


32 



B«caiis« of xtm difficultv i*^ divising euctty M^uivfttent progrtms. th*s« mdatur«m«fiu should onty b« uk«n «f a guid«. 



only £89.95 



Designed by Jupiter Cantab 

Computer Designers Steven Vickers and Richard Altwasser 
played a major role in creating the ZX Spectrum and then 
formed Jupiter Cantab to develop advanced ideas in personal 
computing. The Ace is the result, another all-British computer 
to lead the world. 

Technical Information 




Hardware 

Z80A running at 3.25 MHz. 

8K bytes ROM 

3K bytes RAM 
Keyboard 

40 Moving-key keyboard with 
auto repeat on every key and 
Caps Lock. 

Screen 

Memory mapped 32 column x 
24 line flicker-free display with 
upper and lower case ascii 
character set 

Graphics 

Chunky graphics (64 x 46 
pixels) nnay be ptotted, unplotted 
or over-pk)tted (XOR operation). 
Also, the entire character set 
(128 characters and their video 
inverses) may be redefined 
allowing intricate shapes to be 
drawn with a resolution 
equivalent to 256 x 192 pixels. 

Control Structures 

IF-ELSE-THEN, DO-LOOP 
DO-+LOOP, 8EGIN-WHILE- 
REPEAT, BEG IN^ UNTIL all may 
be mixed and nested to any 
depth. 



Cassette 

Programs and data in the 
compact dictionary format may 
be saved, verified, loaded $n6 
merged. Blocks of memory can 
be saved, verified, loaded and 
relocated. AM tape files are 
named. Running at 1500 baud, 
the Ace will connect to most 
portable tape recorders. 
Expansion Port 

Contains D.C. power raiis and 
full Z80 Address, data and 
control signals. May be used to 
connect extra memory and other 
peripherals, IN and OUT words 
allow port-based peripherals to 
be addressed. 

Data Structures 

Integer, Floating point and 
String data may be held as 
constants, variables or arrays 
with multiple dimensions and 
mixed data types. There are no 
restrictions on names. 

Sound 

Internal loudspeaker may i 
be programmed to operate 
over the entire audio 
spectrum. 



In Schools Teachers dlready knov/ how 
quick ^^ cHtkJren take to computing, ami the 
Jufxter Ac« is m ideal introduction. FORTH 
is an easy and important language to fearn 
dnd by making learning fun, the Ace car> 
help to teach science, music and many 
other subjects 




Time Uft 

1 Houf 2S mirts 



In Laboratorins Por n^onitonng and 
controlling expenmcots, the Jupitgr Ac^ 
has many advantdges. The lar>gudge is 
perfect even the Jodrelt Bank Radio 
Telescope is com relied m FORTH. The Ace 
ex^nskw port enables t\ to be interfaced to j 
ftlnr»o$t anything, and the built in quartz 
timer allows fi)cp«rinr^nts to run all 
weekend. 



"FORTH 

is very 

flexible" 

"FORTH 
is compact" 

Electronics and 
computing 



7 "FORTH is 

in general very 
/ much faster than 
/ BASIC" 

( 

' Computing Today 



Programming in FORTH 

Progrdrnming in FORTH 

FORTH programs are constructed without line- 
numbers, as words which are defined in terms of other 
words that already exist Consider the following 
definition of the word STARS. Comments are in 
parenthesis and have no action. 



! STARS (: starts word definition) 

(print 3 asterisksj 
200 100 BEEP {play a note for 
100 mSecs) 

The semi colon at the end finishes the 
word definition. Now, whenever you say 
STARS the computer will print out 3 
asterisks and sound a shon tone. (Notice 
how the word BEEP comes after the 
numbers it uses, 200 and 100. This 
characteristic occurs throughout FORTH so 
that you write, for instance. 28 76 + instead 
of 28 + 76.) 

The Jupiter Ace already has 140 FORTH 
words defined in ROM. 




At Horrto The Jupiter Ace is powerful 
enough to play games as compJeic as Cheas j 
^nd with sourvd snd high resofution 
graphics, action games writttn in FORTH 
vaW stretch your reaction speeds to their 
limits. 
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ORDER NOW. 



In the Office Stock control. Accounts and 
ftnaneidl forecasts are all possible on the 
Jupiter Ace. With a printer and extra 
memory attached you can do vwrd 
processing as v^^lt. 



Please send me:— 

n JUPITER ACE MICROCOMPUTER(S) @ £89.95. 



The Jupiter Ace is avaifabie only by mail order. Please allow up to 28 days 

for delivery. 

Send cheque or postal order with the form to:^ 

JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, 

CAMBRIDGE CB3 SEP 



Name. Mr/ i , , ■ i , , 

Mrs/Miss^ 

Address 
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If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926, 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to RO. Box 3, Rayleigh, Essex SS6 BLR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer Cash Price £169.99. Credit terms: £16.99 
down then £1 7 per month for nine months: Total £169.99. 
Credit quotations on request. 



THE NEW COMMODORE 64 



The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 X 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 

(AF56L) Only £339.00 



DRAGON 32 




The amazing new British com- 
puter with a full -travel standard 
keyboard, a 16-bit microproces- 
sor, 32K RAM fitted (expandable 
to 64K and later to 256KI!), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron- 
ics-type), joysticks are available 
and it's incredible value for 
money (AF57M) Only £199.50 



THE AMAZING ATARI COMPUTERS 



4 Consotes Available: 

Atari 400 with 16K RAM {AF36P) 

£249.95 
Atari 400 with 48K RAM (AF37S) 

£319.00 
Atari 800 with 16K RAM (AF02C) 

£499.00 
Atari 800 with 48K RAM (AF55K) 

£590.00 
1^ All above with BASIC & handbooks 

Other hardware: 

Cassette Recorder 

Disk Drive 

Thermal Printer 

Epson MX80T Mk HE 

Epson MX80F/T Mk 111 

Printer Interface for 4CX) 

Printer Interface for 800 

Interface Module 

Versa writer 

16KRAM Module 

48K RAM Module for 400 (AF44X) £125.35 

48K Upgrade for 400 (AF45Y) £75.00 

Floppy Disk (YX87U) 

Le Suck (AC45Y> 

Joystick Controllers (Pair) (AC37S) 

Paddle Controllers (Pair) (AC30HJ 



{AF28F) £50.00 
(AF06G) £299.95 
(AF04E) £265.00 
(AF38R) £399 95 
(AF40T) £447.35 
(AF41 U) £59.95 
(AF42V) £59.95 
(AF29G) £135-00 
(AF43W) £199.95 
(AF08J) £55.00 
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£2,50 

£24.95 

£13.95 

£13.95 

For full d«Uili «tk for our hardwar* tmrnilmt {XHS4J) SAE •ppf*ci«tod 

JOirv THE U.K. ATARI COMPUTER OWNERS' CLUB 

An independent users' ^roup. Four issues of \he dub maeazine for onty £3.001 Addre$$ your subsoripiion io Ron. 

tssue 1 of the club magazine feaiured a lutortal on ctiaracter set redefinition and contained a collection of demonstration and 

games pro9rams and lots more. IS£U9 2 foatur«d a tutorial on player/missile graphics, an ar ticte about graphics on computers, a 

selection of members' contributions to the program library and much more 



THE FINEST SELECTION OF ATARI SOFTWARE 



Cen^tfttonti ttiian 

Stat«« ft C90*Ttl» 

Cixo Countrits h Cap4*t% • 

KkIs 1 (3 f^o9rAmsl 

trtv cation To Progrwtwnmg 
tf>v<iAt«on To Progf^mtfkn^ 
InvtUltOft To ^ogrirrtnwig 
^%K* Of An(ff>«^n 
B*$K% Of AfttrtMt»drt 

H<yi| Vtfi ScfOlhrtfl 
He* J 'Verr Se#o)t«n9 



5C teK yQ*^x 

sc lex YC4&Y 

aC 16K YG46A 

-5C-idic-y<347B 

3C-teK-YC49D 
-iC-l^-YGWt 
tC-i6lt*YGS7M 
1C 1«K BGOOA 
10 24K ftGOie 
OC-16K-eOOK 
ID 2«C BGOaO 



rsdds 

f9S5 

£dds 

£9 95 

f9 9S 



t -1C'SK-YG43W/1S9S 
Z K9K ftO<7X £2295 
3 -2C «K.«06«V £22 9S 
IC leat $Q57M fn 9^ 
•lD>24K-ftOSdN m 95 

IC 32K tQ59P £189* 
-1D-32K -60600 £18 95 

IC lex 60$lf £1195 

ID 24K BQ520 £1195 
-K-16K.«Q53H £11 9S 

lOO*JC.BCiS4J £t! 9S 



P»0«FlO»tf>0 
Sounds & Mu^ic 
$Oun« ft Munc 
**cky Tuiori^li 
Tricky Tjtorials 

0ui«n«*4 Proo<«m« 

Aritri W»*d Pt<K«»MK 
T«xt W<»f^ 
Mi^ \Va#<i Proceisof 
M«^i Wxd ProcMtor 

Gf«phtt 



-IC-10K-8Q5SK £lt »5 
-lO-24fC-e056L £11 95 
1C 16* 0GO4€ £tt95 
-10*24K-«G05f £1195 
3C-32X.SG06G £59 95 
3D'32K'eG07M f59 95 



-10-3JJC-yL39N £119 95 

TC&30-4^-YG4?V £99 » 

-10-32K-e099H £69 95 

1C 32H BOOftJ £1195 

-tO-32K-«G09IC £11 95 

ID 24K YG506 £16 »S 

-2<:-l6K-YG5tF £13 95 

IC 16K YG&2G £13 95 



n«»cv« At Ri9«f 

DaMston#» 01 Ryn 
Star Wwtttw 
Self Wirrior 
Irivrticn Qfion 
tnvMtOA Oriwt 
Si«r Trtk 3 5 
$i«r Trek 3 S 



-tD 32K BO906 
-lC-32lC-eQ22Y 

-1D-32K eoajD 

-lC-32K-eQ24e 
-10-32iC-eQ79C 
1C-24IC e02lA 
-10 32K BOaiC 
-lC-32lC-Bat$R 
-lO-tOK-BG260 



^»C4i*l Financial Mafta{t*«n«nt 

3D 32K 6Q&5V £4900 
Moft9«9* ft Loan AnaJy-M -IC-ieK^eoeew £13 95 
Bet's Boiirvfru -1C-32K-BG11M £9 95 

Bct»e%Am«» 10-32K 8G12M £995 



^♦scu« A! R>^\ 



-1C 32K.eQ14Q £14 95 
IC 3?K.^B021X £22 45 



Cr^H. Crun^b^c ft CtKimo IC 32^^ BQ8I£ 
Cruin. Cfumbl# ft Ct>orTv ^1 D-32K'BOS4f 
M«w»on A*i«ro»d ID 40C BQ91V 

Wij*rd ft Tha f»r »nc*» * t D-40K<8O2SC 
\f^ve% ft T>ie Golden ftttct 

-2D-40K-8O92A 
Zb^U ^lD-32lt-eQ>4C 

Zcxkil 1D-32iC.d09SO 

AtiBatM&TH«40Thi«v«s -1D-32lC'ftQ7|X 
T«flr<»ta Of A»*ha, <P»n n -1C-32K-6Q85G 
Terrpto 0( Ap^hat {f^mtt 1 ) ID 31K BOfi$T 
Uoe** R»«h« 01 Ap»h»f (Pftft 21 

-1C-32K aOBTU 
K^ppv' fW*che£ 01 A^fthai (fan 2> 

-ID 321^ SQ8«V 
Cui*t» O* a* (Part 3) 1 C- 32K • aOftfW 



£22 45 
£1*95 
£!4 9S 
£28 95 
£2895 
£lB9S 
£1895 
£1495 
£t895 
£22 45 
£22 45 
£1719 
£21 79 

£20 64 
£24 95 
£29 9S 

£2795 

£28 95 
£28 9S 

£14 95 

£1495 
£1495 



Curie Of Ra (^afi 3} 
Analog A*^*fttU*t 
AjO^tntuf LaAd 
Ftrataf Advtntgrt 
MiUJOf) tmpo^stV* 
v»odco Ca4ir«' 
TnoCovrvt 
&rarvg« OdvSMv 
Myttt'Y FuA Houia 
^rain<d 01 Doom 
Gtio»l To**fl 
Savagt l$t«otf I 

Goldart Voyage 

Softpo<n Ad¥«raure 

&«iatf»n* 

Tha Shanerad AJhtnc* 

Tn# Banit Of $^ttQ^ 

Tha Battia Ot Sltitoh 

E/>*f gv CiAr 

KMiiodcn 

Sp«c« StHJtll« Modula 1 

Aie*d« Garrvti 
Siar R*>d«r« 



-10-32K-BQ90X 

.tD-32K-6033l 

-tC-24K-eQ0OA 

-1C-24IC 60018 

-1C-24K.8C02C 

-1C-24K-8Q030 

-lC-24lC-«O04€ 

.1C-24K-8Q0SF 

1C-24K«Q06G 

-1C-24IC -BOOTH 

tC-24X-8Q0dJ 

'lC-24lt.SO09K 

-lC-24IC-eQlOL 

-lC-24K-6QnM 

1D^tOK.8Q93B 

-2D-32K-8Q96E 

.10-48IC-B098C 

-lC-40IC^BQft3T 

-tD-4<K BQ97r 

1C-16K-YG&3M 

-1C-6K YG55K 

ID 32K 8G65V 



£1495 
£1695 
£1495 
£1495 
£14 95 
£14 95 
£14 95 
£14 95 
£1495 
£14 95 
£149S 
£14 9S 
£14 95 
£14 95 
£20 64 
£34 95 
£29 95 
£29 95 
£29 95 
£9 95 
£9 95 
£19 95 



-U.6K YG66W £29 95 



10 YOUR COMPUTER, NOVEMBER 1982 



(Subject to approval 
which can take up to 48 
hours) (APR = 0%) 
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ATARI SOFTWARE continued 



$pdc« lnv«d«rs 

Cmtmm of Mart 
K>A«y Shoot Out 

tC'R«i^ Itf r«t*f 

iC'Star Pitrol 

Crostfvt 
PfO««etOr 
Pro>t«Clor 

Ottacite Ch«se 

ft to* tn S(»*c« 
R4c« In Sp«c« 

SpAMChtM 

Spftce Chos« 
C«nt»p*a« 

Luntr Urtorr 
JumtoQ Jvt t»n^r 
Sutimarro* C^mmai^der 

$t»ooii#>9 C#iitfv 
$hoo«inf G«is#fv 

Sttooiino A/c*<kr 
Shootfrkg Arc^Oc 
Super 6f«,ikcvt 

Do^ot A»e*r 

M*tchr#cff 
WAIChfK«f 

Ghoti Kwnror 

P»cM4n 

P*c«f»c Cq9«i Highwtv 

pACif »c Co«it Kfghw*)' 

TumbI* Ikjgfr 
61*9 AiiAen 
8i^ AttKl 

Canyon Ctimbi* 

H»unt«<3 Hill 
H*oni«<] Hill 
TirncSOTib 
Thtio fion>b 
Tarik Tfap 
Tank Tr«|» 
Thundtf Hlaml 

Homo Q*a»o Pvootamt 
Saam -tC 

Cv"p^tf Sowi 

$i.inoar Oo(i 

Datu 

Toiff namoAi & d-Botl Pool 

Snocfcoc 4 Silbards 

fticoch«i 

ncochvt 

CompMtar C^Mt 

Fast Gammon 

GcNTioiuj 

Ooffloiu 

Rowrai 

Aev«r«t 

Cft^b^gt & Dominoas 

Poi«< So«(tair« 

Poke* Sol«f*««« 



.l£-BK'YG60Q f 29 9S 

*l£-eit-YG70M £23 95 

1€ 8< YCe^U £29.95 

-lO-l«<-6Qe9A £24 50 

.l€.aK-8063T f29 9S 

-1£-«K-BG51F £29 95 

-lE'SK-eG52G £29 95 

10 32K 0G33L £27 95 

-lC-ieK-eG22Y £20 &4 

-1D-32lt-6G23A nOW 

tC-32< eG2*B £2* 80 

-1D-32IC-BG25C £21 80 

10 40iC BCtftU £27 S* 

-tO*16lC-BG34M £29 9S 

-1C-16K-BQ62S £16 95 

.IO'*eK BQ«1R £1995 

-tC-ia)C-dQ350 £T4 95 

-10-16X.8G20W £t6 95 

-1C-16<-8G42V £10 95 

-10.24H 8G43W £12 95 

•lE-ieK-8Q70M £29 d5 

-lC-aK-BG50€ £1095 

1C'24K eOieS £1095 

ID 24K BG49D £1495 

Ay«it^tc Hovvmtmf 

Av»il«b^ November 

.10'32k:-8G3&Q £22 95 

-1C-16<-BQ36P £14 95 

.lD-l6<-BGt9v £1695 

-lC-l6»C-8Gt5ft £24 95 

10-16^ BG1&S £24 95 

tE-8K YG67X £24 50 

-1C-1W-BG29G £19 95 

-lO-24iCdG30H £19 95 

-IC-16H-BG3U £23 95 

-lO-i6C-eG33K /?3 95 

-TO 32K eQ77J £22 95 

-lC*l6>C-eGl7T £20 64 

-1D-32K'BQ260 £20 64 

-1C-16K-aO£4U £19 95 

1£ SK ea7m £29 95 

-lC-t«K-BG13P £2495 

• t0-16K-eGl4O £24 95 

-lC-l6*C-eG27E £21 60 

-lO-lW eG28F £21 80 

-lO-24K-eG4SA £24 95 

•IC-24K 6G3*^ £23 95 

lO-tOiC BG37S £23 95 

-1C-16H-8G44X £24 95 

.lO-t6JC-8G45Y £24 95 

-1C-16K-&012N £1095 

IC 16IC flGaan £1695 

ID^ICK-BGJSN £1995 

-1C*16K*8G40T £10 95 

*10 24lt &G41U £12 95 

tC-1C<'YL34M £9 95 

10 32< YL35Q £12 95 

-lC-t6iC-e037S £10 95 



Srachiatii TC 8K-YG62S £9 95 

Martgman -1C-8K-YG54J £9 95 

Sv{»«f Cgb«4 & Till -1C-1SIC-B048C £14 95 

HufT\oiv Oufnotv & Jadk & Jill 

-TC-l6Jt-8Q3«R £19 95 
HKkoty O*ckofv Oocit & 

Bm Bai &ac^ Sf>ttp • 1 C- 1 6K 'BQ39N £ 1 9 95 
Brititn Hariiaga J*gMw Pu£;l» 

-2C-16K eOfiOT £1995 
Ewfoptan $c«^ J*0f*w Puutm, 

-2C-16K '80410 £19 95 
V^oo £•»♦* It SK «072P £24 50 

Micro Paint«» 10 48K SG56t £79 95 



MiJitc Prografns 

M^^rio Tn*fna4 

Computer 

A*tcmb*©c 

Astefnbdor ^0Aot 

MaCfO A£S«rnb4er 

8a>tc A* 

9a»< A- & 0|)«rati 

Microsoft BasK 
P.101 {E^uC0U>f) 

Pilot (ConsufTvtrl 
QS forth 
TmyC 

tnt«r*L«sp/$5 



-t£ 8K VG48C £35 95 
IC 8K BQ34M £9 95 



-TC*ie*t YL32K 

-1E-8K-YG6SY 

10-32K.flQ73Q 

-1D-48K-eQ3lJ 

n^ SyKOm A- 

-10 48K 8032K 
-lO-32»C-BQ74fl 
lEa2C 16K-60?5$ 
-tE-8K-VG69A 
-10-24K-YL29G 
-lO-iaK-8G62S 
.T0 4$lC-eG6lft 



Uiiliti«« 

PrOQr^mmirtg At&i PacMiQO 1 

-1C-16K eC60Q 



6502 Ors«t»tmbl«^ 
6502 Oitatwmwaf 

30 5uov''ordi>hict 

frf*n2 

Fir«in\ariafi#< 600 

KDOS 

Disk Manager 

Otsk Oeitcirtt 

O^f aT<rig Syii^m A* 



-1C'«K-Yl.30M 
.1D-6K-YL31J 

1040IC e027€ 
• 1C-40iC'aO29G 
-I0-40K-«028F 
-10-48^^0 lot 

lO 40K eG59«' 
-lO-32K^eQ76H 
-1D^2K-8GS6N 
10-t6IC-BG57M 

10'32K>6Q30H 

-1E-8K-VG59P 
-lO'32tC-aG64U 



£19 95 
£39 95 
£59 95 
£49 95 

£99 50 
£59 95 
£79 95 
£54 00 
£49 95 
£64 95 
£87 00 



£9 95 
£9 95 
£12 95 
£43 95 
£29 95 
£29 95 
£34 95 
£72 60 
£49 95 
£2160 
£24 95 
£4995 
£2150 
£27 54 



■T6/24lt-YG5ftN 

lE.8K-YG6in 

IC t6K eQ20v^- 

-1C-10C-8013P 

.1C>1 6^-6042 V 

-1C-16K-Ba4SY 

-lC-l6lC<e044X 

.1C-16K'»G4?B 

<1D-32K-BG46C 

'lE-8fC-YGe3T 

-iC-^^nSJL 

-lC-T6iC-801$U 

10-161^ 6G55H 

-1C-16IC-S019V 

-10-T63C-BG54J 

-1C-16»C-6043V%' 

-IC 16< 6Q17T 

-10-16IC.8G53H 



£17.50 
£24 50 
£29 50 
£1095 
£19 95 
£19 95 
£19 95 
£14 95 
£14 95 
£24 SO 
£16 95 
£14 95 
£19 95 
£14 95 
£19 95 
£14 95 
£10 95 
£1495 



O* R« Ata#i 

Oporating $v$lf«t> l>t**'f Manual 

& Haftftwaro Manual 
Aiafi Bwic Lejrriinj Br U**«9 
GBffi>*% For Th« Afar 4 
Atari Bate 

At»f« Sound « Gfip^iCf 
Yovr Ann Coonp^t^ 
6502 Asttfnb^ Langua^* SubrouttnM 

-WAOSF 
A«fvaAc«<3i 6502 rmtrfacvog 
B*rona Gamef (6502) 
Coft'pwte** For People 
A(V|il09 Th4 Maganf^o For Aur> 

(6 tisuot} Arvnwal Subtcr^^^Kin 



XH57M 
-WVG56L 

-WA46A 
-WG55K 
•WA478 
-WGOSF 
-WA39N 
WA40T 



-WA41U 
.WA45Y 
WAOOA 



£4 00 
£1695 

£16 95 
£5 24 

£4*5 

£680 

£8 25 

£13*5 

£1245 
£1145 

£1300 
£8 25 



GG246 £900 

Se*>tf ia« rvo* for owf n^w aoftwar* loaflot with 

d*tailt of aB iha abova pto^am» 

Ordor At XH62G - Uaue 3 

Koy; C « C*u«no * Onk E * C^rtndQ* 

2C ■ 2 C&t%tvit$ eec 8K. 1 6A shows mimiTHKn 

momory raqwifiNnani 



Note Order cod«s shown in brackets. 
Prices correct at tifne of going to press. 
(Errors excluded). 



:>*; 



WIC«KOfT8«IC*n MUSIC COMPOSCR 






ASSEMBUR EDIinR 




VIC20 COLOUR COMPUTER 



Hirdwcm 

VK20 Consoto 
C2N Cats^iio Un-1 
VlC Pfirvta' 
VIC D«ik Ofivo 
3C RAM C^|r«(>9« 
6K HAM Caitr49« 

le^RAMCartritf^c 

JOr^ttckf mn4 Paddlet 

Pa»r of JoirstHCts 

Lo Stick 

Pair of Paddles 



(AF478» £169 99 
tAf4Kt £44 95 
iA^490) £23000 
lAFSOCj £396 00 
(AF51F) £29 95 
tAf52Gl £44 95 
tAF53Hj £74 05 



IAC53KJ £7 50 

IAC37S} £13 95 

(AC45Y) £24 95 

«AC30fl £1395 



PfOffMiTMtwi^ Atd Caffidg** 
Supar E)ipand*r 3K RAM and Hi-ra« 

9r«P^*C» tAC54Uy £34 95 

Programmirtfi AjO Additiorkil oommandf 

1ufKi*0o K^ progr amm*«i^ etc (AC55K| £34 95 
M«<^-n« Codo MoniiC tACSCil £34 95 

Software (ai 3K unteas statad) 
fo^odtictton to BASIC CasMttos 
P*'t 1 iAC57M> £14 95 

***'« 2 (AC5a»«> £14 95 



Simpl»eaicC»is«<teM6K) (AC93ej £19 95 

ViC S?OCii Co<*trol Castcno CBK) (AC94CJ £1 9 95 

VIC Ftlf Drtk (*16lCi (AC950) £24 95 

VIC V^'r.ief 0.*fc (*©t> tAC96C» £24 95 

VK VVrit«f Caistiio i*aKy (AC97FI £19 95 

education ICSE 9 OCE 'O Lavai R«vitiOA> 

Ai cataati* ba««d a^a raqt^ira ai >«aft 0k #Kf»aACio<n 

memory 

EA^t^ft Langua«* tAC9l<5) £9 99 

Mathamatics 1 tAC99H} £9 99 

Mashematc* 2 «BCOOA) £9 99 

Bioto^ I8COIB} £9 99 

Cf*»m^rv (BC02CI £9 99 

Pft>f <* tftCOID} £9 99 

Corrvular Siutfict (BC04£l £9 99 

Geogr aphiy I8C06F) £9 99 

M*tto^ <aC06Gl £9 99 

Anirvmnte fof 9 to 1 1 va** o*d» (8C07H) £9 99 

R«adir>9 for 9 to 1 1 y#ar otds (8C08JI £9 99 
Gf^oral Krvy^ffd^c for 9 to 11 y«ar oMs 

(8C09K1 £9 99 

$t:^i»,r>g fo« 9 to 1 1 w Olds (SCtOU £9 99 

Horn* ProQramt 

Ai: cassetie t»as«d or>d requira at faai^i SK «j((har^ior<) 



GafTi« Provramf 

AvtC^t C*rtrK390 (AC59^ 

Star Banio Canrtd^? (AC60Q» 

Sup^ Slot Carw 1^ (AC6 1 ft) 

Jalfv Moo«t«rs Canridoe {AC62St 

AlHTt CartfKS^a iAC63Tj 

Supor Laodar Cartridg« {AC64UJ 

ftoad nacv CanndQa (AC65Vj 

ft at ft*c« Caaridg* (ACe6VV> 

Bill/ Cass«tt« (AC67X) 

Mofa Aiiack Cariridge {AC85GI 

AdMe nt u r oia«>d Cattr idoa tAC86T> 

P.rat# Cova Caftffdg* (AC84F) 

Mi«*on lrnpossit>f« Catridoe (AC87U) 
Voo*>o Castlf CaftrwJJ* <AC88VJ 

Tfw Count Cartridge (AC89W) 

Sar^of^ 2 Chvss Canridv* (AC77j) 

Go*f C«fif.d9« tAC90X) 

Oiroga Race Cartridge (AC91Y) 

A/>oer*«r viC m Trva Wait Cassette 

<AC78X} 
(AC79U 
(ACdOB) 
tAC8lC» 
(AC820> 
(AC83E^ 



VIC Paftc C«s««tt* 
Cos<*hikh Cassette 
Backgammon Cassette cSKj 
VlC*Mt*» Cassette 
VK Asteroids Cassette 

S/roi»cjrc0rskM6K) 



£19 95 
£19 95 
£19 95 
£19 95 
£1995 
£19 95 
£1995 
£1995 
£4 99 
£24 95 
£24 95 
£24 95 
£24 95 
£24 95 
£24 95 
£24 95 
£24 95 
£24 95 

£7 00 
£700 
C700 
£7 00 
£7 00 
£7 00 



(AC92AI £24 95 



Quizmaster (8C11M] £9 99 

Know Yowf Owrt fQ fBC 1 2«) £9 99 

Jv*niorlO {8013*1 £9 99 

KnoM Your Own Ptfsonaiity (BC140) £9 99 
Th« Robert Carrier Family M^rnt Pfanntr 

(SCI 5ft) £9 99 

VK Morney Manager JBC16S) £9 99 

VK ftoad User ^ Highfway CoOt (8C 1 7T> £9 99 

GAfdcfl Pf*nfKr (BClSUJ £9 90 

ln(efi«r 0*t>^e' t6Cl9Vl £9 99 

BBC Aik The Fa«i.ty t8C20W} £9 99 

Bee Mastermind {6C21XJ £9 99 

l^attermrnd" addittonal Garterai Krvowtedge 

Daia t t8C22Y| £2 50 

Oara 2 ifiCJJAl £7 50 

Data 3 |8C248) £2 50 

Qm 4 mC25C) £2 50 

Ma««rmrf^d a<»d«iion«« $pec*»l«si Kr\ow4«.d^ 

Win* & Fiwd (BC260) £2 50 

M«*< I8C27EI £2 50 

Spon « Games {BC28F» £2 SO 

*»«fTH*Tv (aC29Gl £2 50 

0OO4IS Ab*ui VIC 

Learn PrognmmtnQ on the VK (WA3U} £2 50 

VlCft*veak?d <WA32ltl £1000 
VIC Programmers ftefere^^oe 

Gum*** (WA33t» £9 95 

WC Graphics (WA4fiCJ £10 00 



Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 55291 1 /5541 55. 

Demonstrations at our shops NOW. See the computers in action at 
1 59-1 61 King St., Hammersmith W6. Tel: 01 748 0926 ^ 
284 London Road, WestcNff on-Sea, Essex. Tel: (0702| 554000 
Lynton Square, Perry Barr, Birmingham: Tel: (021} 356 7292, 
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ANNOUNCE 



A NEW RANGE OF ZX81 AND SPECTRUM SOFTWARE 
PRODUCTS FOR THE DISCERNING USER 

Amersham Software Ltd exists to provide software for those users who wish to develop the 
full potential of their ZX81 and Spectrum computers in the simplest and most effective way, 
without costly and unreliable hardware changes. 

All AMSOFT products are designed to work using standard Sinclair equipment, but can be used 
to generate software for any other devices as well. The range will include assemblers, relocating 
loaders, compilers, etc. running under a standard monitor system, as well as file handling 
software to allow Basic users to handle data files. 

The first two products are available now: 

AM-ZXMON a superb machine code Monitor for the ZX81 allows entry, alteration, movement, 
verification and execution of machine code programs. The contents of any location or block of 
locations can be displayed on the screen or printer and user programs can contain breakpoints 
which allow examination or alteration of the Z80 registers and memory. A special feature allows 
individual program sections to be saved and loaded on cassettes, and merged together, providing 
machine code software library facilities. All AMSOFT compilers, etc. will be compatible with 
AM^ZXMON. 

Superb value at £5.75 inc, VAT 

AM-ZXFILE allows the Basic user to create and read back data files to and from cassettes. Users 
can specify the number of records per block written, the block sizes, and the length of the inter- 
block gaps. Records can be fixed or variable in length and are created in or transferred to a Basic 
string array. 

Provides the facilities of a large machine at £3.50 inc. VAT 



TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD, SEE US ON STAND Y34 

AMERSHAM, BUCKS. HP6 SMS. ^^^^^NnrtllPm 

Please send me D AM-ZXMON fOffiPUtGr 

and n AM-ZXFILE pdlFS^EH, 

\ enclose my cheque/postal order for £. made payable to Amersham Software Ltd, 

NAME , 

ADDRESS 



YC1I 
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LigHt Pen 



;, complete program wulx plug iti vg 

^Ul draw on tbe screen^ ^^^^^^^^ ^^d 

Ideal for games. grapM 

commercial uses ^-q p JAT ^ ^ 

Fatulous value at »OW 

aranliics Tablet 

^-S~ - — -•"" 

jjjvrtngs on wwen. 




addi^ssable for your "^^^^T ;*.s vat ^ ^ 

introductory offer WW i*^"^" 



I 




BBC HA8DW*M 

::".»«.--«--'«"'^"*'" SMS 

Tablet £g9 

BBC WsK iwerfaca. ■ ilSO 

IV RGB coicrtiMiMaBaiSiiHir ** * "' 



AoornGPlOOA printer 




£95 

50 :?--?•■•'' 

£288 

Aoorn GP lOOA rn«v, ^ ^^ir^r'" 



PrwierCaWeipar»»«» 




***«• telephone 59181 
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NEW SHOP 
WILL OPEN 

IN NEWBURY 
IN SEPTEMBER 



]9 BELVEDERE, UNSDOWN ROAD, BATH 
47 CHEAP STREET^fe?£WBURY 



nrnf^ 



w 



okt- 






VA)000 



lO 



SBKOSHA 

• UNBEyEVABWLO^pf,eiur(. 



£195.00 



vw 



4 



^.< 



y/ 



tRl\Gt^ 



'^<y,u 



SCR\PI^ 



.6L\^it80• 



\0W^Z 



□(0225) 
334659 



yiSK 






^^•^^ 



£J?o 



m 



00 



^AT 



VIDEO MONITORS 

All Sizes and prices. 
Biock/wtiite9* £90.00 
Block/white 12' £65.00 
Green Screen 12' £05.00 
Amber 9' £95.00 
AIIRusVAT 



^^^ 



t225* 



EXTENSIVE RANGE OF 

BOOKS AND SOFTWARE 

ALSO AVAILABLE 



■ POSttO:^** ■ 

■'•■'"''■'•'^*w * MICROSTYl£, FREEPOST, 2 

29 Belvedere, Lansdown Rood, Bath BA1 1FP ■ 
Please send me further details on the I 

Hj following, and your special offers: 

WO^^;io6er^ ^^ ^^^m Name 

ICompony ■ 
Address ^^ . H 



1A\C*^ 
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SWISS HELP 

A#uch has been written about 
^^ problems met by ZX-81 owners 
during loading and saving programs. 
I learned the following three rules 
the hard way, after trouble-free 
loading since August 1981: 

First, if the cassette recorder can 
run on batteries as well as the main 
supply, remove the batteries when 
loading/saving with the mains 
electric supply. The batteries cause 
the signal to be very blunt and the 
ZX does not accept them* 

Second, never store your cassettes 
too near the TV set — the TV set has 
a magnet in itf 

Third, use a casscue-iape head- 
cleaner regularly. I very nearly lost 
my favourite game because of a diny 
tape head. The signal gets distorted 
and is incorrectly transmitted. 

I must thank your contributors: 
C J Young for his fantastic Assault 
Craft, June 82, Julian Stradling for 
his addictive Patience, August 82 — 
my favourite game almost lost — and 
your third contributor on my list 
Garry Owens for his very clever 
Landscape, September 82. Your 
magazine gives me immense pleasure, 
and I shall definitely renew my order 
next Spring, whether my Spearxmi, 
ordered by a pal in England in June, 
is here or not. 

Mrs Dane Kunh*Rov^ 

Busswii, 

Switzerland. 



6502 ERRORS 

fhe listing of my 6502 assembler 
in Your Computer September 
issue contained three errors. The 
following lines should read: 
60 IF LEFT$ tC$ (F),1)-"B"AND 
LEFT$ (C$(F),3) <> '^BIT' THEN,.. etc. 
2540 IF LEFT$iA$(A),1) = '3"AND 
LEFT$ iA$(A), 3K>"BIT" THEN... etc. 
2500 IF D2 > =65535 THEN GOSUB 
720: GOTO t440 

I would also like to point out that 
other commands can easily be added 
to the assembler in the routine from 
line 1410 to line 1640 — for example 
a routine could be added to verify 
tape saves. 

Philip Horton, 

Evesham, 

Worcestershire, 



DISGRUNTLED 

fwo things annoy me: the attitude 
of schools to the computer they 
choose, and letters to Your Computer 
from owners of Atom or BBC 
machines. 

First the educational authorities' 
attitude. Where is the logic in 
buying a machine such as the Pet at 
around £350 when several cheaper 
machines could be bought for the 
same price? It is obvious that the Pet 
is superior to, say, the ZX-18, But 
the idea of computers in schools is to 
enable as many pupils as possible to 
learn something about computers 
and programming. 



Regrettably the education 
authorities mil still plump for 
machines such as the Pet merely 
because they are dearer. The reason 
for this is simply that the schools are 
given a grant for items and if the 
grant isn't spent in one year, then 
next year the estimate of the grant is 
reduced. The simplest, and best, 
way for the pupils, is to allow 
schools to spend the grant on more 
than one machine. 

The superior attitude of Atom and 
BBC owners would appear to be 
based on the fact that they have 
purchased an expensive machine. 
But these machines have a non- 
standard language which is therefore 
of little use as far as learning to 
program is concerned. Whilst 
admitting that Atom Basic is very 
fast, it is still too slow for Space 
Invader games. 

G A Bobker, 

Bury, 

Lancashire, 



ZX SIMATCHER 

/wonder low long Mrs Tnatcher 
had to wait for the Spectrum 
that she gave to the Japanese. I 
ordered mine at the end of iMay, and 
stilt there is no expected delivery 
date put on my order. So, at least in 
my case, Mr Sinclair cannot even 
fulfill his promise of delivery 12 
weeks after receipt of the 
confirmation of the order. With the 
prevailing sellers* market, roll on a 
serious competitor to Sinclair 
Research Ltd. 

I hope Mrs Thatcher did not 
receive the computer intended for 
me. 

Gordon Scott, 
Sheffield, 



SAVING GRACE 

•J#hen programs are to be Saved 
§r^ with new or changed data after 
operation, on ZX-81s this routine is 
useful. In the example, the Saving 
part of the program takes place at 
Lines 190 to 210. Line 2 can be 
typed in as it reads — no Loader 
routine is required in this case: 

01 GOTO VAL "100" 

02 REM 11625258550040525053585742 
551 100453856005152570053384641 
0C6O420O4352550060620CS6525^7 
465142560053583949466645424100 
4661000000001 15662435760385542 
0434649422711 TAN 

100 SLOW 

110FOR J=^1T0 159STEP2 

120 LET K = USR 16686 

130 LETX$ = CHRS PEEK (16525 + J) 

-^CHRS PEEK (ie626 + J) 
140 PRINT CHR$ VALX$; 
150 NEXT J 
160 PRINT .„ 

170 iP INKEY$-"" THEN GOTO 170 
180 REM SAVE PROGRAM 
190L6TX$ = "" 

200 IF INKEY$ = "S'THEN INPUT X$ 
210 IF X$>"" THEN SAVE X$ 
220 IF INKEY$ = " STOP " THEN 
STOP 
999 RUN 



To Save, when the program is 
running, press key S. This gives a 
string input, into which a program 
name is entered. The tape recorder 
should then be turned on before 
Newline is pressed. Note that, in 
this case, pressing Stop will Stop the 
program, and any other Control 
Lines can be written in after Line 
220. 

Nick Godmn, 
Eyemouth^ 

Bertt^ickshire. 



BBC FREEZE 

/n my opinion one of the most 
useful facilities on the BBC 
Micro is that while scanning 
through a listing, it is possible to 
freeze the screen by holding down 
Ctrl & Shift at the same time. The 
screen will stay in the same position 
as long as the keys are depressed, 
and Scrolling will continue when 
they are let go. The other tip is 
concerning a fault in the BBC 
machine. A command word like List, 
or New cannot be put into a program 
line, so: 
100 LIST 

would give a Syntax Error message. 
There is, however, a way of getting 
round this, which is as follows: 
100 ON ERROR UST 
no ERROR 

This method can also be used for 
New. 

David Machin^ 

Longton, 

Stoke-on-TrenL 

ATARI IDEAS 

/t was interesting to see Graphic 
recall for the Atari in Your 
Computer's Oaober issue, page 93; 
but it requires more explanation. 

First, the program as printed does 
not draw a rectangle, it drasvs tw*o 
straight lines. The listing here does 
draw a rectangle: 
10 GRAPHICS 8 
15 SETCOLOR 2,2,2:COLOR 1 
20 PLOT 20,20:DRAWTO 200,20: 

DRAWTO 200J50:DRAWTO 

20, 150:DRAWTO 20,20 

Note that I have added a Setcolor 
command to provide a red back< 
ground* The Color 1 instruction in 
the original program could be 
deleted. In Atari Basic, there's no 
point in using a Color command 
unless you already have a Setcolor 
command. 

Typing Graphics 1000 docs 
indeed reveal the disappeared 
rectangle, though more by accident 
than design. 

The Atari uses a Graphics 
instruction from to 11 to set the 
Screen Mode — colours available 
and resolution. In Modes to 8 
inclusive the straightforward 
Graphics command leaves a four line 
te.xt window at the bottom of the 
screen. Adding 16 to the graphics 
command removes this window. The 
command could be issued as 
GR.8+I6, orasGR.24. 



Now, adc^ng 32 nk the graphics 
command removes the text window 
but also protects the Screen RAM, 
where the image is stored, so that it 
is just refreshed. Thus to get the 
effect noticed by Tony Gillett, you 
just need to use GR.8+32. 

With regard to the comments 
about Get, some readers may be 
confused by Com, which Tony 
Gillett uses in his Line, but this only 
means Dim, which is the preferred 
word. In Atari Basic, Get aKvays 
returns a numeric value. How^ever, it 
is not necessary to assign the value to 
a string if a letter is required: Print 
CHRS(A) will often do. For 
example: 

10 OPEN # 1,4,0/'K:":GET 

# 1,A:PRINT CHR$(A):CLOSE 

#1 
Goodness knows w^hy anyone would 
want to do this. 

However, it is interesting to find 
someone who can tear himself away 
from the world*s best computer 
game. Star Raiders, for long enough 
to look at Atari Basic. Maybe some 
more readers will now send in their 
ideas. 

Jack Schofieid, 
Sutton, 
Surrey, 



REASSEMBLE 

fhcrc arc four mistakes in the YC 
Ck:tober Spectrum assembler 
tables. The corrections are as 
follow^: 

Line 1801: ISth item along was: 
**D-M**: this should be "D@M*'*: 
38th item along was **7HG" this 
should read "7HJ". 
Line 1804: last item was "07L" 
should be **0L7" 

Line 1805: 20th item along was 
'7XD": should be "HXD". 

Chris Lam, 
Redhilk 
Surrey, 



SMALL PRINT 

/have a little advice for your 
readers to do with software 
adverts, after having been taken for a 
ride by a software house, 

I ordered three games but got back 
two totally different programs. I sent 
the packages back two months ago 
and have only just got my money 
back, after many phone calls and 
letters. 

My first piece of advice is read the 
advert thoroughly, especially small 
print — for example, add 50p for 
postage and packing and 15 percent, 
for VAT. Second, always ring the 
company concerned before ordering 
the program, making sure the 
software is still available and not out 
of circulation. Finally, ask if there is 
a money-back guarantee. 

Mark Wilkimofi, 

Brighouse, 

Yorkshire. H 
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Home doctor 
needs Vic 

Eastmead computer Systems has 
released six cassettes in a Home 
Doaor series. Each cassette contains 
18 programs which give advice on a 
variety of symptons and health 
topics. Diagnosis is given on most 
complaints. The list of topics leads 
off with abdominal pains> alco- 
holism, backache and bad breath. 

The content of these programs has 
been prepared by Dr Vernon Cole- 
man, author of a number of books on 
home medicine. 

The cassettes cost £6.75 each or 
£3S.95 for all six. They are available 
by mail order for the Vic-20 and 
ZX-81 from Easimead Computer 
Systems Ltd, Eastmead House, 
Lyon Way, Camberlcv, Surrey 
GU16 5E2. 

Fast Spectrum 
16K compiler 

SOFTEK'S COMPILER for the 48K 
Spearum enables Basic programs to 
run up to 10 times faster than 
normal. In contrast to the standard 
Basic interpreter which converts 
Basic to machine code while a 
program is running, a compiler 
produces a machine code version of a 
program prior to run time. 

The compiler takes up around 
16K at the top of RAM. The present 
version can cope with about 80 
percent of Spectrum Basic com- 
mands. Compiled code is not quite 
as efficient as tailor-nude machine 
code. 

The program is available from 
Softck, 529 Croxtcd Road, London 
SE24. 



Microdrives break the £200 price 
barrier for home mass 



storage 



Although Budapest Radio 
Engineering invented the micro- 
cassette disc-drive in 1974 the rest of 
the computer world stayed with 5in. 
drives or bigger. Now Sinclair, Sony, 
and Hitachi are all launching micro- 
drives in the next few* months and 
BATS-NCI is imponing the Hun- 
garian drive. 

Sinclair*s Microdrive appears next 
month, and Sony is selling a 3,5in. 
floppy disc to other computer manu- 
facturers which win have twice the 
capacity of traditional 5.25in. discs 
yet costs about £200. Hitachi's 3in. 
disc system will be even faster but 
more expensive. 

Bill Musker of BATS-NCI dis- 




covered the MCDI micro*cassette 
drive by chance on a trip to 
Hungary: "1 happened to notice one 
sitting on someone^s desk". He was 
convinced that the Hungarian drive 
which takes a 3in. floppy-disc pro- 
tected by rigid cassette was ideal for 
!ow-cost micros. 

Now Commodore wants to use the 
drive for the Vic-20* David Briggs, 



head of the hardware support divi- 
sion says that Commodore is acting 
as a catalyst between BRE and BMB 
Computers who will be developing 
the system. If tests of the prototypes 
prove favourable Commodore will 
market a twin-drive 300K system 
after Christmas; but Briggs is still 
cautious: "The Hungarian company 
is a totally unknown faaor in this 
market." 

Meanwhile Premier Publications 
has already adapted the BATS- 
MCDi for use with the Video Genie 
and UK-IOL A Dragon version will 
be available for less than £200 by the 
end of the month from Premier Pub- 
lications. Telephone 01-659-7131. 



Painting the IVIary Rose made 
easy with Spectrum digital tracer 




Open sesame for dial-a-game and 
electronic mail for £60 from Oric 



Januarys launch of the Oric 
modem will bring telesoftware and 
elearonic mail within the budget of 
home computer owners. The £60 
modem will plug in to Oric*s £100 
16K microcomputer which was 
revealed in October's Your 
Computer, 

An autodialler for telephones, and 
Prestel and viewdata facilities can be 
easily added to the modem. Sinclair 
had hoped to be first on the market^ 
but his low-cost adaptor for the 
Spectrum will now not be available 
till the spring after Otic and 
Micronct. Oric's Peter Harding says 
"Sinclair will probably copy ours/' 

Oric will launch the modem with a 
free dial-a-gamc service which will 
allow users to download a variety of 
programs at any time of day or night 
under a name which could be tempt- 
ing providence. Microcomputing 



already resembles a pantomime^ 
complete with wicked uncle, without 
Oric calling this facility Aladdin's 
Cave. 

Peter Harding is enthusiastic 
about sending programs down the 
telephone wires. "Telesoftware is 



going to be the medium of the future 
for software." The combination of 
Oric 1 and the modem will convert a 
television into a receiving station 
which can display pictures and text 
sent by any other Oric owner with a 
phone, for just £160. 



Disabled computer enthusiasts now have their own version of the 
Spectrum. Possum's system allows the handicapped to direct a light scan 
around an indicator panel by using an expanded keyboard or pneumatic 
input to select the computer function they require. Details from Possum 
Controls: telephone 0753-79234. 




Direct istut of images to screen is 
no longer a dream since the release 
of a digital tracer for the Spearum. 

The RD Laboratories Spectrum 
digitiscr consists of an arm which 
you use to trace the picture you want 
displayed on screen, and software 
routines which allow you to change 
colours or shade in parts of the 
display on screen or to save the 
picture as a display file or copy 
direa to a printer. 

At £49.95 the RD Digital Tracer 
could save hours wasted plotting in 
individual points or lines to build up 
complicated pictures. RD*s tracer 
will also work on the ZX-81 
although with less spectacular 
results. Details from RD Labor- 
atories: telephone 0920-84S80. 

Micronet offers 
Prestel for £50 

British telecom leads a 
consortium hoping to draw 100,000 
micro users into the Prestel network 
by offering adaptors for £50 to £100. 
When it opens on January 1, 1983, 
Micronet 800 will also provide a 
30,000 page database for those 
micros linked to Prestel through the 
telephone $)^tem. The subscription 
fee to Micronet will be around £1 a 
week. 

Or top of the 200,000 pages of 
information already on Prestel, the 
service will include buyer's guides, 
user-group news, a bulletin board, 
magazine features and ac^enising, 
games and prizes> and an elearonic 
mail facility. But of neater interest 
to micro users wdll be the 20,000 
pages of downloadable software, 
some of it free of charge. 

At the same time. Prism Micro- 
produas wnll supply Prestel adaptors 
for the ZX-81, the Spectrum, BBC, 
and later the Vic and the Dragon. 
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NEWS. 



Audiogenic is 
chess Boss 

Audiogenic clal\is that Boss> a 
Vic-20 chess game, has triumphed 
against programs for the Pet, Apple 
and Texas TI-99/4. Boss requires a 
minimum of 8K memory and costs 
£14.99 from Audiogenic, PO Box a8> 
Reading, or from most Commodore 
dealers. 



Epson's £500 portable could be 
the shape of things to come 



EPSON'S PORTABLE computer, the 
HX*20, is the shape of things to 
come. Within a few years portable 
machines will capture at least 40 
percent of the microcomputer 
marker, say the experts. 
For less than £500 the HX-20 



includes a built*in printer, an LCD 
screen and a fiiil-sizc typewriter key* 
board, but weighs under four 
pounds. The use of CMOS circuitry 
allows 50 hours battery operation 
from built-in NiCad batteries which 
can be recharged overnight. Pro- 




grams and data can be retained in 
RAM when the power is switched 
off. 

The liquid-crystal display gives 
four lines of 20 characters or 120 by 
32 dot graphics. It can act as a 
window on a larger screen 255 
charaaers wide. Like the Amber 
2400, which has the same Epson 
mechanism, the dot-matrix printer 
uses an inked ribbon to give 24 
columns on plain paper. 

The 32K ROM containing the 
operating system and Microsoft 
Basic can be expanded to 64K, while 
another 16K RAM can be added to 
the 16K present on board. The com- 
partment to the right of the screen 
can take a micro-cassette drive or 
ROM and RAM canridges. 

RS-232C and serial interfaces 
provide for connections to a Modem, 
disc drive and larger printers. Other 
features include a clock-calendar 
with an alarm and a foiu'-octave 
soxmd generator. 




the system 

Most BBC micros to date have been 
supplied with the 0.1 operating 
system which cannot support disc 
drives. Among its other short- 
comings is a bug which causes 
occasional problems in saving to 
tape and the inability of the RS-423 
port to receive data. Now Acorn is 
supplying the new 1.2 ROM free of 
charge to owners with the 0. i system 
in EPROM and also to people who 
buy peripherals which require the 
new ROM. Owners with the 0.1 
system in ROM will have to pay a 
replacement fee of £10. 

Disc drives for the BBC also need 
a disc interface. This will cost £70 
plus up to £15 fee for fitting. 
Acorn's BBC disc drive costs £264 
and has a capacity of lOOK. A rather 
cheaper 163K Control Data drive is 
available from Microware, 637 Hoi- 
loway Road, London N19. TclC' 
phone 01-272-6398. 



Sord reveals £100 4K colour micro 



Now S0RD» one of Japan's biggest 
computer manufacturers^ is joining 
the battle for Britain's home micro 
market. Sord describes the £100 M5 
as a ** variety computer" which is 
supposed to be capable of annhing 
from ** playing intellectual games" to 
**data processing". Software will be 



supplied on cassettes and cartridges. 
The all-singing, all-dancing 
machine will have 4K user RAM 
plus 16K video RAM, and 8K ROM 
with built-in monitor, with full 
colour graphics including 32 types 
of sprites. The Z-80A based M5 is 
about the same size as an Atom with 



Manchester stages bigger and 
better Northern Computer Fair 



Following the success of ouf 
Earls Court show in April Your 
Computer has organised the 
Nonhern Computer Fair to be held 
at Belle Vuc, Manchester on 
November 25-27. Over 38,000 
people, mainly from London and the 
Home Counties, visited Earls Court. 



The Belle Vue show will give 
northern readers an opportunity to 
try out the products of more than 80 
computer companies. The Sinclair 
Village is already fully booked and it 
will be even larger than at Earls 
Coun. The latest in machines and 
software will be on show. 




a Spectrum-style keyboard. It should 
start appearing in Britain from 
January. 

Plug-in cartridges for the M5 will 
include PIPS, a home version of the 
management package which has 
helped Sord to 20 percent of the 
Japanese market. 

Like a camef the MemicSf goes a 
long way without refuef/ing. ft 
affows you to store a program for 
up to to years and access it a/rrfost 
instant/y. ft uses a CMOS memory 
chip arid fO-year fife Lithium 
batteries. Loading a program 
requires a coupfe of Pofces and a 
USR calL A 2K version is priced at 
£28. 70, and the 4K version costs 
£34,45 from Cambridge Micro- 
efectronics, f Mifton Road, Cam- 
bridge CB4 rUY, 



YOUR COMPUTER, NOVEMBER 1982 17 



ZX81. . . SPECTRUM . . . BBC MICRO . . . COLOUR GENIE . . . ATOM ... VIC 




also for your BBC Micro 



an exciting adventure game 

based on 'Dungeons & Dragons' 

includes graphics and text. 

also lor your BBC Micro &2K) 

SPflCElDflRP 




The very first, powerful and 
exciting chess game for the 
BBC Micro. One thousand 
levels of ploy^ plus many 
options including setting up 
board for chess problems, 
saving games on tape etc. 
Deals with castling and en 
passant. 

SPACEWARP. 
SPACE PIRATES. 

pouy^is_ 

MULTiniX 



BACKGAMMOK 
GOLF 



AIRLUT. 



FRUIT MACHINE 



^u^ 



. - . more mystery 

and excitement on 9^ W^ 

your Spectrum as Eddy theff ,^^ 

electrician tries to thwct rt^ _ ^[^ ^ i^:. 

the ghosts in the 

mansion with his 

secret light 

generator, (from 

the developers of 

'Spectral Invaders')^ 

SPECTRAL INVADERS-£5.00 






VIC Chess 

Another VIC in the wall 

VIC Gammon 

VIC Panic 

VIC Cosmiads 

VIC Asteriods 



ORDER YOURS TODAY! | 



All prices include postage? 

vOIiOUn GENuS programs contiitg soon! 

I 






Please send me 

I enclose cheque/ PO. for 

OR Plecse debit my Access 5224 
BARCLAYCARD4929 . 



Expiry date 



-^^ ~> I Send sae. for Free fiug-Byte Catalogue. 






Name 

Addiess , 



Code _ 




BUG-BYTE SOFTWARE. rREEPOST {No Siamp leq) LIVERPOOL L3 3AB. 



I 



Dealers Discount Available 

ACCESS. BARCLAYCARD ORDERS WELCOME ON 24 hi. 

ANSAPHONE 051-227 2642, or maU to: 

FREEPOST (No itamp reqj . ^"^ 

LIVERPOOL U 3Aa H 



YCn.82 




ZX8L . . SPECTRUM . . . BBC MICRO . . , COLOUR GENIE . . . ATOM . . . VIC 
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Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



Southampton rings the changes 



Each month in 
Southampton the 
Southern Gas 
Computer Club 
meets in the 
Corporation HQ. 
Many members are 
professional 
programmers but 
Paul Bond finds 
they share many of 
the obsessions of 
the home hobbyist 
— from Pac-man 
to computer art. 

It is rewarding to discover that wc keep 
local user groups abreast of developments even 
on their own doorsteps. This month's lecture 
on new micros included — thanks to our 
October issue — the MPF-II, which is marketed 
by a Southampton company- Members hope 
that the machine will shortly be demonstrated 
10 them. 

Derek Cambrayj who gave the talk, is 
systems programming controller for Southern 
Gas — so he is equally at home with an 
IBM-3032 mainframe or "a ZX-81. This might 
lead one to conclude that the club has some 
very highly-qualified members, but it would 
be wrong to assume their activities are mind- 
bogglingly esoteric. Although the core of the 
club was formed about six months ago in 
Southern Gas's Data Processing Department, 




the members stress the club is very much for 
the enthusiastic amateur, as well as providing 
light relief for those accustomed lo dealing in 
megabytes. Membership has grown steadily to 
include those outside the DP section, and 
younger users were much in evidence during 
our visit. 

The club itself is smiled upon by the higher 
echelons of Southern Gas management, who 
are keen to encourage computer literacy. 
There is no stinting on facilities. Not only are 
excellent cotTee and sandwiches provided free 
of charge as well as two rooms, but there is full 
access to all the audio-visual equipment 
belonging to the corporation's publicity and 
training departments. This means excellent 
quality monitors, guaranteed to turn the more 
impecunious computernik red, green and blue 



Local society news 



Computers in the Chilterns 

The RECENTIA'-FORAIED Chiltern Computer 
Club caters for enthusiasts from the Dunstable 
and Leighion Buzzard areas. Their meetings 
arc held in the function room of the Five Bells 
pub in Eaton Bray at 7.30 on the second and 
fourth Mondays of each month. Telephone 
Stephen Betis on 0525-220922 for details. 

BBCs in Preston 

Preston area BBC Microcomputer User 
Group is starting a software library and a 
regular newsletter. The library will be run on 
a points system, with one point allocated per 
poimd of purchase price. Members' programs 
will be evaluated by the club. Meetings take 
place at Preston Polytechnic in Room F2. For 
details, contact D Coulter, 8 Briar Grove, 
Ingol, Preston, Lancashire PR2 5UR. 



Dublin micros 

The IRISH Amateur Computer Club, recently 
formed, wish to hear from anyone interested 
in persona! computing in the Dublin area and 
other parts of Ireland. Contact Martin 
Stapleton, 48 Seacourt, Clontarf Dublin 3. 
Telephone 331304 or send stamped, addressed 
envelope to Brendan Haligan, 22 Gormore 
Avenue, Finglas South, Dublin 1 1 . 

I 

Hampshire amateurs 

The fareh.^m and Portchester Amateur 
Computer Club have recently organised a 
referral service and users* group for the BBC 
Micro. The group meets at 7.00pm on the 
third Monday of each month at the 
Portchester Community Centre. Contact: 
Peter Smith, 23 Sandy Close, Petersfield, 
Hampshire. Telephone: 0730-4059, evenings. 



with envy, arc available at every meeting. 

Members are also allowed to use the 
company Pets — an 80-column machine with 
disc drive was running a script Adventure 
game with all the unexpected replies and jokes 
that around 96K can handle. Hardware was 
varied: two Peis> two BBC Model As, one 
Acorn Atom and a Spectrum, which produced 
impressive effects on a gargantuan Sony 
monitor. On the minus side, an unfortunate 
ZX-81 owner spent much of the evening 
failing to load his chess game. 

One of the committee members, Andrew 
Craddock, had an unusual application for his 
Acorn Atom. A bell-ringing enthusiast, he has 
developed a program which, via a specially- 
built synthesiser peripheral, produces 
soothing xylophonic sounds. Since all bell- 
ringing is based on different permutations of 
eight numbers, the Acorn's job is to stand in 
for the seven other rope-pullers — the player 
provides the eighth note, according to which 
style one is playing in. The styles are named 
after counties like Yorkshire, Lincolnshire and 
Rutland. Computerised campanology, no less. 

Ian Smith, another committee member, 
produces the club's newsletter — a daunting 
task weJl-cxecuted, with the aid of John 
Trippick's impressive artwork. He took on the 
job because he was a member of two other 
micro clubs and, he says *'I couldn't 
understand either of the newsletters". 

Three issues have been produced already 
and are circulated among a membership of 60, 
For the future, the club*s committee which, 
apart from Andrew Craddock, Ian Smith and 
Derek Cambray consists of Charles Dickens, 
Andy Harker and Dave Walker, plans to set 
up an extensive software library, and to 
continue their successful series of leaures on 
individual types of machine. If you want to 
find out more, contaa Andrew Craddock on 
Southampton 824496. ■ 
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"TIMELESS TECRMOLOGY FROM OraC PRODO 



JIONAL 




IGcolours 
professional keyboard 

fidl graphics 

real sound 



• Superb stylin< 



Choice of 16K RAM or massive 48K RAM 



Ergonomic keyboard with 57 moving keys 



# 28 rows X 40 characters high resolution . 

• Teletext/viewdata compatable graphics 



6 octaves of real sound plus Hi-Fl output 



Centronics printer interface and cassette port 



Comprehensive user manual 



'optional modem offers COMPCTTER phone UNK FOR: 
• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 



THE REAL 
COMPUTER SYSTCM 



FOR 



99 

inci VAT 



.95 



i COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 



p FOR HOME: The ORIC-1 is the professional alternative for home computing. 
Superbly styled, the 57 key layout is based upon computers costing many times more 
han the ORIC , and will help the whole family to learn and understand computing, 
ght from day one. The ORIC incorporates an improved version of Microsoft Basic ^ 
. jr ease of programnriing and use. For the enthusiasts the computer has laser j^ 
ips, explosions, etc. pre-program med for games use, with Hi-Fi 
I . '"'ou^ut for incredible effect The communications Modem will ^^^ 
jallow "lelesoftware* message sending, and Prestel use. 

FOR BUSINESS: The ORIC-1 is the answer to many j 
ly to day problems. Software is becoming available for ^^ 
p^«yroll, accounts, stock-control, and many more systems ^^^ 
Id help your day to day business organising and control . 
1 addition, the ORIC COMMUNICATIONS MODEM v^ll 
, JIbw you to access up to 200,000 pages of Prestel 
information, to send and receive electronic mail', V 

to book hotels, and flights (and pay for them) and to , 
look at the latest stock-market and share indexes. 

In short the ORIC-1 is a must for all businesses 
large or small. 

HOWTO ORDER YOUR ORlC-1: By phone: 

Justing our telesales number Ascot (0990) 27641 . 

%y post You can pay by cheque, postal order 
ACCESS - BARCLAYCARD - AMEX - DINERS. 
(Pleasl'J^llow28days for delivery)L ^ 

Money tJkrk if not satisfied. 

c Copyright OWC PRODCJCTS INTER NATIONAL 1982. 



Today's micros offer tremendous opportunities for 
colour graphics. You do not need to be Salvador Dali to 
conjure up surreal shapes in unnaturally bright colour 
any more. Tim Langdell illustrates graphics for the 
beginner, from simple shapes to 3D rotations. 



HlGH-RESOLLTlON Drawing and Plotting is a 
feature of the BBC Model B, the Dragon 32 
and the ZX Spectrum. Although the BBC 
machine has finer defmition both the Dragon 
and the Spectrum have such built-in facilities 
as circle drawing. 

Simple plotting 

The Spectrum is the easiest to use for simple 
Plotting to the screen. You simply envisage 
the screen as a matrix of dots 256 wide by 176 
high and use a straightforward Plot X,Y 
statement to place a dot in the required 
position. Adding Over 1 to the statement 
removes the dot: 

PLOT OVER 1; X,Y 
On both the BBC and the Dragon you must 
first choose your mode of resolution. The 
BBC offers a choice between a 256 by 16 
graphics screen, 256 by 320, or 256 by 640. 

Once the level of resolution is set, you can 
use Move and Plot to place dots, or pixels, on 
the screen. Move has the form Move X,Y and 
moves the graphics cursor to the position X,Y 
on the screen without drawing annhing. Plot 



draws using the following, very simple form: 

PLOT X,Y,K. 
X and Y are the co-ordinates again, biit K can 
take one of the following values: 

Move relative to last point. 

1 Draw fine relative in current foreground — 
INK — colour. 

2 Draw line relative in logical inverse colour. 

3 Draw line relative in current background - 
PAPER - colour, 

4 Move to absolute position — same as using 
Move. 

5 Draw line absolute in current foreground 
colour 

6 Draw line absolute in logical inverse colour. 

7 Draw line absolute in current background 
colour. 

Moreover K can have higher values: 16 to 23 
draw the lines as dotted, and 80 to 87 draw 
filled triangles. The BBC has many more of 
these facilities than the Spectrum. 

The Plot command is also used to draw lines 
on the BBC, whereas a separate Draw 
command is used on the Spearum. This 
allows you to draw between two points defined 
by the last position Plotted and the co- 
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ordinates of another point given after the 
Draw keyword: 

DRAW 128,88 
The Dragon does not use Plot, but rather 
Set and Pset depending upon which mode of 
resolution you have chosen. In low resolution 
Set is used and in higher resolution Pset is 
used. Both Set and Pset have similar forms: 
Set (X,Y,C) and Psei (X,Y,C). The two co- 
ordinates of the point to be plotted are inside 
the brackets follow^ed by a code number for the 
colour of the dot. In BBC Basic this colour is 
set with a GCol command just prior to the 
Plotting, w^hereas in Spectrum Basic one can 
either set the Ink colour globally or within the 
Plot statement itself, so that the colour is only 
that of the dot: 

PLOT INK 2: 128,34 
Drawing lines on the Dragon is done using 
Line, in the following form: 



LINE (lOOjOO) - {130J35),PSET 
The co-ordinates of the linens starting point 
are put inside the first brackets. The ending 
point is put in the second brackets. The 
statement must then be terminated with PSet. 
The Dragon can also draw a box with these 
co-ordinates by simply adding a B after the 
PSet. Adding BF, moreover, creates a filled 
box at those co-ordinates. 

More complex statement 

The Dragon also has Draw, but this refers to 
a more complex Basic statement. Using Draw^ 
on the Dragon you can create a whole series of 
dots and lines held within a string. The 
foUowing aspects may be included in a Draw 
expression: 

M = Move the draw position 

U = Up 

D = Down 



L-Left 

R ^ Right 

E = 45^ angle 

F = 135^ angle 

G = 225^ angle 

H = 315^ angle 

X = Execute as substring and return 

C = Colour 

A - Angle 

S = Scale 

N " No update of Draw position 

8 = Blank — no Draw, just Move 
In many ways this range of options is similar 
to the range of values of K on the BBC 
machine, plus the ability to define Drawing at 
angles to current positions, and scaling a 
graphic up or down. A Draw string might be: 

10 DRAW "8M128,96; E25; F25; G25; H25^' 
This draws a square standing on one of its 
corners. 

(continued on page 25) 
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*heiher your interests lie in 
f business, educational, scientific. 
' control or games applications, 
this system provides a possibility for 
expansion which is unparalleled in any 
other machine available at present! com* 
ments Paul Beverley in the July 1982 
edition of Personal Computer World 

The BBC Microcomputer can genumely 
claim to satisfy the needs of novice and 
expert alike. It is a fast, pov^erful system 
generatmg high resolution colour graphics 
and which can synthesise music and 
speech. The keyboard uses a conventional 
layout and electric typewriter 'feel! 

You can connect directly* to cassette re- 
corder, domestic television, video monitor 
disc drives, printers (dot matrix and daisy 
wheel) and paddles. Interfaces include 
RS423, inter-operable with RS232C equip- 
ment, and Centronics. There is an 8-bit 
user port and lUHz buffered extension bus 
for a direa link to Prestel and Tfeletext 
adaptors and many other expansion units. 
The Econet system allows numerous 
machines to share the use of expensive 
disc dnves and pnnters. 

BASIC is used, but plug-in ROM options 
will allov/ instant access to other high level 
languages (including Pascal. FORTH and 
USP} and to word processing software. 

A feature of the BBC Miaocomputer which 
has attracted widespread interest is the 
Tube, a design registered by Acorn Com- 
puters. The Tube is unique to the BBC 
Microcomputer and greatly enhances the 
expandability of the system by providing, 
via a high speed data channel for the addi- 
tion of a second processor. A 3MH2 6502 
vwth 64K of RAM will double processing 
speed: a Z80 extension wiU make it fully 
CF/M" compatible. 

The BBC Microcomputer is also at the 
heart of a massive computer education 
programme The government has 
recommended it for use in both primary 
and secondary schools. The BBC Computer 
Literacy Project includes two series of 
television programmes on the use and 
apphcations of computers. 

There are two versions of the computer. 
Model A, at £299, offers 16K of RAM and 
Model B at £399 has 32K of RAM. 

For technical specification and order form, 
send stamped addressed envelope to RO. 
Box 7. London W3 6XJ and for details of 
your nearest stockist ring 01-200 0200. 



Broader horizons 



The BBC Microcomputer System 



'Mode! A has a limits rangt oC mtedaced but can be 
upgraded to meet Model B specification 
"CP/M IS a registered aade martc of Digital Research. 
The 3BC Mtcioconiputer is designed, product and dis- 
mbuted m the UK by Acorn Compy ters Umited 



(continued from page 23) 

Both the Dragon and the Spectrum can 
draw circles with a single command; the BBC 
cannot. For the Spcctrum> a simple Circle 
XjYjR is needed, where X and Y are the co- 
ordinates of the circlc*s centre and R is its 
radius. The Dragon's statement is a little more 
complex because it makes allowance for 
drawing ovals and only parts of circles. It has 
the form 

CIRCLE (X,Y),R,aHW,S,E 
where X and Y are the centre's co-ordinates 
again, R is the radius, C is the code of the 
colour to be used, HW specifies the height/ 
width ratio, S specifies the starting point of the 
circle, and lastly E specifies the end point of 
the circle. 

The Spectrum attains partial circles and arcs 
by using its Draw command in this manner: 

DRAWX,Y,PI 
This would draw a semi-circle. Spectrum 
owners might like to try this brief program by 
Andrew Glaistcr: 

PLOT 55,27: DRAW OVER 1; 120,120.581 3*PI 
This single line actually produces quite 
amazing results which are peculiar to 
Spectrum Basic's Over and Circle drawing 
facilities. Over, on the Spectrum, operates 
exclusive Or printing to the screen, and this is 
also available on the BBC machine. 

The Dragon 32 is the only machine of the 
three with a Paint command. This works by 
simply stating the starting point of the 
Painting process, the colour of the Paint and 
the colour of the line where the Painting 
should end. 

For those with a Dragon, program Dl uses 
both the Paint and Get/Put features. 

Get and Put are Dragon commands which 
can come in very useful for fast-moving games 
and animation. They Get an area of the screen 
within a box, defined by co-ordinates X and Y, 
and Store the points which make up that box 
in an array. 

This array can then be put back anywhere 
else on the screen. The BBC machine has such 
fast Basic that it can attain similar results by 
simply Plotting or Printing user-defined 
characters on the screen. 

The Spectrum however, has neither the 
Get/Put facility, nor the speed of the BBC 
machine. In trying to speed up graphics in 
games it is worth trying to put the characters 
into a string on the Spectrum, and then 
Printing the string at progressive positions on 
the screen. 

The alternative on the Spectrum is the Poke 
to the screen, but this can be difficult due to 
the way the screen is mapped. 

The first byte of each character position on 
the first eight rows is Poked first, followed by 
the second byte, and so on until the characters 
in the first eight rows are complete. Then the 
next eight rows are done in the same way, and 
finally the bottom eight rows. 

The Dragon can perform fairly smooth 
graphics using its Get and Put instructions. 
Here, for instance, is a program wnich Gets a 
circle in the upper left-hand corner of the 
screen and Puts it at intervals across the 
screen, clearing the screen between each Put. 
The fairly smooth motion of the Dragon is 
illustrated in program D2. 

The Spectrum is slower than the other 



machines, and short of machine code you will 
have to resort to tricks to portray moving 
graphics. 

For instance, if yqu have two objects moving 
on the screen at the same time — a laser beam 
or bullet speeding toward a spacecraft for 
instance, then you would be advised to 
determine the speed of the spacecraft — when 
no firing is occurring — by the length of an 



the character you are displaying, say, an alien 
created with user-definable graphics. Then 
Poke the first byte into the first location of the 
display file, 16384, followed by the next byte 
Poked 10 the location 32*8 bytes further on, 
and so on through all eight bytes. Then Poke 
these locations with zero to wipe the character 
off, and go on to Poke the same eight bytes 
into locations 16385, 16385 +(32*8), and so 




SPECTRUM 



Program SI. 




150 NEXT A 
160FOR A = 1 TO 4 


5 DIM XH) : DIM Y(4) 




170 DRAW H(A).V(A) 


10 PLOT 128,88 




180 NEXT A 


20 FOR A= 1 TO 4: READ X(A): 


NEXT A 


190 NEXT B 


30 FOR A= 1 TO 4: READ Y<A): 


NEXT A 




40 DATA 20,20,-20,-20 




Program S2. 


50 DATA 20.0.-20.0 




5 OVER 1 


60FOR A = 1 TO 4 




10 PAPER 5: INK1: B0RDER1: CLS 


70 DRAW X(AJ,Y(A) 




20 LET XI = RND«255 


80 NEXT A 




30LETY1 = RND'175 


90 DIM Hi4): DIM V(4) 




40 FOR X = TO 255 STEP 0.8 


100 FOR B =3 TO 50 STEP 5 




50 PLOT X1,Y1: DRAW X-X1,-Y1 


110 PLOT 50 +B,88 




60 PLOT XI.YI: DRAW X-X1, 175 "Yl 


120 FOR A = 1 TO 4 




70 NEXT X 


130 LET H(A>-X(A)*COS (Pl/B)- 


-VIA) 


80 FOR Y=0 TO 175 STEP 0.8 


•SIN(PI/B) 




90 PLOT Xt.YI: DRAW -XI. Y-Y1 


140 LET V(A) = Y(A)*SIN(PI/B) + X(A) 


100 PLOT XI.YI: DRAW 255-X1.Y-Y1 


•COS(PI/B) 




110 NEXT Y 



overall delay loop. When the laser is fired, the 
delay loop slowing down the craft should be 
decreased and the travel of the laser arranged 
to take its place. 

Craft and laser 

Thus the movements of the craft and laser 
would interchange rather than having the craft 
stop every time the laser fires. Even this 
method, though, cannot allows you to create 
very complex moving games on your 
Spectrum, although you can Poke to the 
screen. 

First define the eight bytes which make up 



on. You will find that this allows you to create 
faster-moving graphics, although your 
character will appear to scroll into and out of 
existence. 

Holding the graphics information in arrays 
can also be recommended for the Spectrum. 
Using control characters in such strings allows 
creation of very complex figures which would 
otherwise take several lines of Basic. 

The Dragon lets you add either S or R to a 

Draw statement in order to scale the drawing 

up or down, or Rotate it about a given angle. 

You can imagine how usefiil this is if you want 

(continued on next page/ 
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(continued from previous page) 

a plane to bank toward you and grow in size as 

it does so. 

Neither the BBC nor the Spectrum has these 
facilities but simulating rotation is not too 
difiicult. It involves the realisation that, given 
any set of co-ordinates, X and Y the new co- 
ordinates will be: 

New X - Old X XOS a - Ylold) 'SIN a 
New Y = Old Y 'SIN a + X(old) 'COS a 
where a is the angle you are turning the shape 
through. Program SI is an example written in 
Spectrum Basic but easily translatable to the 
BBC machine. 

Rotating shapes 

This draws a parallelogram in the centre of 
the screen, then draws various rotations of the 
shape on the left-hand side. Unfonunately, in 
Basic, this routine is rather stow compared to 
the Dragon's built-in features, and not much 
use in games involving motion of any 
appreciable speed. 

The simplest way to produce impressive 
graphics on the machines is to use some quirk 
of the way the machines does something. The 
one-line program for the Spectrum is a verj^ 
good example of this. Another is the moire 
kind of pattern that one can quite easily obtain 
on any of the three machines using their Hne- 
drawing facilities. Program S2 is a version for 
the Spectrum. A multi-coloured version of this 
can easily 'be created by adding Inks to the 
Draw statements. 

Three-dimensional graphics are possible 
quite easily on each of the computers. An 
example for the Spectrum is shown in figure 1 
but almost an identical program could be 
written for the other machines. 

You can try Plotting different functions by 
changing line 60. In this example the function 
is: 

FN AiT)=30*SINT/12, 
where T = SQRW*X + Y'Y) 
You can also vary the resolution of the Plot by 
changing the value of R in line 30. This can be 
anywhere between about 2 and 10. With 
R= iO the Plot will take about 15 minutes, but 
at resolution 2 it can take several hours. 



Figure 1. Spectrum three-dmensionaJ graphics 


250 PLOT 85,X%,0 


5 REM 3-D 


260 NEXT 


10 BORDER 1 


270 ENDPROC 


20 FOR X = -100 TO 100 


Figure 3. Fireworks for BBC. 


30 LETR = 10: LET J=0: LET K = 1 


FIREWORKS: 


40 LET V = R'INT <SOR (dOM) -X»X)/R) 


10 MODE 2 


50 FOR Y = V TO -V STEP -R 


20 FOR 6% -0 TO 20 


60 LET Z= INT (80 +30* SIN ((SQR 


30 GCOL 0. RND(7} 


(X'X + VY))/12)-.7'Y| 


40 PROCelipse (0,500,120 + RND{30), 


70 IF Z<J THEN GOTO -1 to 


600 + RND(200). 


80 LETJ = 2 


SGN(RND)*(RND(100)I,2) 


90 PLOTX + 110.Z-15 


50 NEXTG% 


100 LeTK = 


60FORG%=0TO20 


110 NEXT Y: NEXT X 


70 GCOL 0, RND(7) 


figure 2. Rotating ball for BBC. 


80 PROCelipse (0,750,120+ RND(30),200 + 


ROTATING BALL: 


RND(50),SGN(RND)*(RND(150)),7) 


10 MODE 1 


90 NEXTG% 


20 PROCBALL (110,640.572.1) 


100 GOTO160 


30 REM CHANGE ALL COLOURS TO 


110 DEF PROCelipse (X%,Y%,L%. 


BLUE 


XR%,YR%,S%» 


40 FOR X = 1 TO 3 


120 FOR T% =0 TO L% STEP S% 


50 VDU 19,X.4;0; 


130 PLOT 69,100+ SIN(RAD(T%)) 


60 NEXT 


•XR% + X%,COS(RAD(T%)) 


70 A= INKEY(IO) 


•YR% + (Y%-YR%) 


80 REM ROTATE BALL 


140 NEXTT% 


90 FOR X = 1 TO 3 


150 ENDPROC 


100 VDU 19,X.7;0; 


160 FOR A% =900 TO 1000 


110S = INKEY(10) 


170 GCOL 0,7 


120 VDU 19,X,4;0; 


180 D= 400 + RND( 1000) 


130 NEXT 


190 PLOT 69,D,RND (1500) 


140 GOTO 90 


200 NEXT 


150 DEFPROCBALL (S%,X%,Y%,C%) 


210 FOR A=1 TO 1000 


160 VDU 29,X%;Y%; 


220 GCOL 0,2 


170 MOVE 0,S% 


230PLOT69,100'SINA,A 


180 FOR A =0 TO 20*Pt STEP 0.2 
190SA = SIN(A) 


240 NEXT 


^^^^ ^^^^ ^^^^ 


200 0% = 1 +(1 +A/(Pr2))M0D 3 


^H^^ |H^^ ^^HB 


210 GCOL 0,Q% 


^^^^B ^^^^B ^^^^^ 


220 IF SA<0 THEN GCOL 0,4-Q% 


^B^^L. ^Bl^^ ^H 


230 X% = S%"SA*COS(A/40} 


^^^^^ ^^^^A ^^. 


240 PLOT 85,X%.S%*COS(A) 


ft#l^^^ 



The Dragon Draws rather spiky-looking 
circles in one of its modes^ but even this can be 
used to advantage. Program D3 makes a kind 
of lace pattern. A rather nice spiral cobweb is 
created by D4. 

The BBC machine has a unique facility in 
that by drawing a series of curves or lines in a 
variety of colours and changing each of them, 
in turn J into one other colour, an impression 
of movement can be given. 




Combining two ideas in the creative 
graphics package for the BBC by John Cownie 
it is possible to create a ball which appears to 
spin in mid-air. See figure 2. 

In fact, the il\rec colours involved have all 
been designated as blue^ and then selected 
colours redesignated as white, and back to blue 
again, in sequence, to give the appearance of 
movement. 

Finally, this month's cover was drawn on 
the BBC, Essentially several partial elipses 
were drawn turning left or right equally 
frequently, see figure 3. 

Line 40 contains all the parameters which 
are passed to the procedure for the large spray 
and line 80 passes the necessary data for the 
smaller spray. Lines 30 and 70, by the way, 
create the random colours involved. ■ 



Program Df. 


Program D2. 


40 FOR Y= 1 TO 170 STEP 10 




10 PMODE 3,1 


50 CIRCLE (X,Y),10„1,.3,.B 


10 PCLEAR 4 


20 PCLS: SCREENl.l 


60 NEXT X,Y 


20 DIM X (25,25) 


30 DIM X(20,20) 


70 GOTO 70 


30 PMOOE 3.1 


40 CIRCLE (20,20), 10 


' 


40 PCLS 

50 SCREEN 1,1 


50 GET (10.10) -(30,30),X 
60 PCLS 


Program D4. 


60 CIRCLE {128,90),25 


70 FOR A= 1 TO 500 : NEXT 


10 PM0DE4,1;PCLS: SCREEN1,1 


70 PAINT (129,91 ),2.4 


80 FOR Y = 10 TO 100 


20X = 1.08: Y = 50 


80 PAINT {129,92),3,4 


90PUT(Y + 10, Y + 10)-(Y + 30, Y + 30),X 


30P = 0: Q = 10 


90 GET (98,85) -( 128, 105),X,G 


100 PCLS : NEXT 


40Q = X'Q:T==P»Y: P = P+2 


100 PCLS 


110 GOTO 110 


50T = P*Y/60 


110 FOR Y = 1 TO 200 STEP -1 




60A = Q*COS(T) + 130: B = a*StN(T) +90 


120 PUT (Y,85 -Y/5)-(Y + 55,105 -Y/5), 


Program D3. 


70 LINE -(A,B),PSET 


V,PSET 


TO PMODE 3,1 


80 IF A>190 OR A<0 THEN 100 


130 NEXT Y 


20 PCLS: SCREEN 1,1 


90 GOTO 40 


140 GOTO 140 


30 FOR X = 1 TO 240 STEP 10 


100 GOTO 100 
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BIG SIZE WA" X 11%" (A3) 100 pages. 
Tracing Paper to overlay and copy. 



Ever/ High-Res. Plot Position numbered 
(45.056 Pixels). 
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INPUT Lines shown on grids. 
Set of seven pens for each computer colour. 



It will improve your ZX SPECTRUM graphics 
in ways you vrouldnt believe possible. 



Your new ZX Spectrum is literally packed with sophisticated graphics. 
G>lour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours. 
User-defined characters to name just a fewl 

That's why we have packed the new S pectrum Print 'n' Plotter l otter 
with every facility to exploit your graphics to the ful'. 

After the first few weeks of "playing"' with your computer you will want 
to get down to serious programming and planning in which professional 
looking graphics should play a major part- 

What better way to v/ork it out than with a Print n' Plotter Jotter? 

The professional pad 

Print n' Plotter is not just another programming pad. 

Just look at the specifications: 

BIG SIZE leVi'x WV*" . 1 CX) Pages - 50 Print Gnds and 50 High 
Resolution Plot Grids. 

Printed on hi£ h-<] ualtt y tracin g paper, enabling you to overlay the pages 1 
for direct coordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc. 

PRINT Gnds show all numbered coordinates for the 704 screen 
positions, plus INPUT lines. 

PLOT Gnds show every numbered co-ordinate for the 45.056 Pixels! 

Each pad contains 600 user-definable gnds for use with the BIN n. POKE 
USR "a" functbn. 

And the whole thing is fully bound wth fly leaf cover and complete with 
a set of seven colour pens ! 

The simple way to get serious 

Spectrum Graphics can become very complex, so before you start to 
program the best way >s to work tt out on a Pant n' Plotter and save all 
those errors! 

Take for instance the common CIRCLE. With a Jotter you can establish 
the exact screen location for the centre m seconds, and it will stop you 
running out of screen because of a too large radius. Working our DRAW is 
Similar: pre-determine DRAW lines and PLOT positions before you start. 
With a jotter you can build-up graphics using every facility with a direct 
co-ordtnatton between each. 

For instance, correct PLOT OVER or PRINT OVER positions will be easy 
with a Jotter. 

See the show far just 60p! 

To demonstrate the graphic possibilities with the SPECTRUM JOTTER 
we have produced a cassette- based Demonstration pro g ram for only _6 p 
(inc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

Just part of a range of ZX products 

The Spectrum Jotter is. of course, an upgraded version of our popular 
ZX8f Pnnt 'n ' PbUer l oner and Film . For ZX81 owners these are available 
by direct mail or through a growing number of retailers and compshops. 

The ZX8I Jotter is a 100 page Graphics pad that exploits to the full the 
graphics facilities of that micro, ZX8 1 Film is a matt film version of the 
jotter which is re-usable and ideal for 'copying' graphtcs. 

Our manual: "ZXGrcJphics 0fosrommtn 2 made eos y' ' explains everything 
you need to know about using the ZX8 1 products, and when used m 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 



And for ZX users (whether Spectrum or ZX8 1 ) we still market Printer 
Pa per at C I tess than Sinclairs! 

Why not write and place your order today? Graphics can be a very 
serious subject . . . Pnnt "n* Plotter products can make it ca^^e- , and 
better in a hundred ways you never thought possible! ^^'- 




An itlustraied leaflet is sent v^ith ail orders. 
If you require a copy before ordering 
wTtic enclosing a first class stamp. 



To: Pnnt *n' Rotter Products ( y ). 19 Borough Hgh Street. London SE i 
Please forward me The following products: 

ZX SPECTTRUM JOTTtRS @ £9.95 each. 

ZXBi JOTTERS ® £3.50 each. 
. ZXSl PLOTTfcR FILMS @ £2,25 each. 

-GRAPHICS PROGRAMMING MADE EASY' MANUALS @ £i.50ea 

..... PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £ 1 0.95 per pack. 

ZX SPECTRUM DEMO CASSETTES @ 60p each. 

PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR 
U.K. DELIVERIES (Overseas should add 25% for additional Surface Mai!) 

Remittance encbsed payable to Pr in t'nTIotter Products. 
Please bill my Access/ Barciaycard/Visa/Mastercard No:- 



Name: 



Address: 



'W 



Moit Fnr>l *ft' ftailf< pr^duiU are iv^tib^ '&*tr lh« c«**oitf * fro*n the (oitQ^^z r«u<cr» • $f>cca*>it brwchti of 
W M SmHH • a«lf«f ^kro Shop Sire athim • Mier6wir« L«<e«e«' * De^^f 'i &CN0*vef<*'5 Lo'<kK( EC2 • G«cori<?i 
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Another day, 
another planet, 
another micro 
— but the Ace 
is so fast that 
even Bill 
Bennett had to/ 
switch into 
hyperdrive to 
review it. 

The JUPITER ACE is a radical departure from 
ihc mainstream of microcompudng, and could 
prove to be the start of a very important new 
trend. Rather than accepting the prevailing 
wisdom^ Jupiter Cantab designed the machine 
around the Forth language. In a way, this 
makes the Ace a breakthrough — it is both the 
first mass-produced home computer not to use 
[hat tired old lady of micro languages, Basic, 
and is also one of the fastest micros ever made. 
The speed clcmcm is vital; it is more or less 
the justification for using a hitherto arcane 
computer tongue. But speed is not the only 
advantage of Forth^ or indeed of the Ace. It 
has that all-important feature; structure. 
Structured programming is definitely the 



"coming thing". It is preferred by both 
educationalists and professional programmers 
alike, and leads me lo another fashionable 
computer buzz-word; portability. 

Major differences 

Portability is an important conception in 
microcomputing. Put simply it means the 
ability of one computer to run a program 
written for another, taking the hardware 
differences into account. Forth is highly port- 
able. Providing the relevant hardware details^ 
such as screen and memory size, are taken into 
account, any program written in Forth should 
run on any Forth system. 

Programming in Forth is so fundamentally 



different to programming in Basic 
thai some people prefer not to 
call Forth software "programs" 
at all. It is important to discard 
all your current ideas about 
programming before you stan 
with the language Forth. 
When writing a Basic 
program, it seems quite normal 
to think of the control passing 
through program lines. These 
lines are like rails along which 
the control runs, complete 
with loops and Goto jumps. The control path 
is often difficult to follow even in your own, 
short, well-documented programs. Imagine 
trying to sort out someone else's epic and 
rather badly-documented program, which they 
quickly wrote in the middle of the night. This 
just does not happen with Forth, because each 
little section of code is debugged as it is 
written, and the control path does not really 
exist as a concept. 

A Forth system contains a set of words, 
called a kernel in some implementations. On 
the Jupiter Ace they arc referred to as ROM- 
words, because they are in the machine*s 8K 
of read-only memory. These words act on 
whatever number is on the top of the stack, 
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which is the area of memory that the system 
plays with. 

The best way to think of a stack is as a pile of 
plates. These plates are the numbers. Plates 
can be added to the top of the pile at any time, 
but only the one on the top can be worked on. 
This is a much more convenient way of 
managing the memory than using addresses, 
though with Forth it is still possible to defme 
variables and constants* 

Using Forth 

Each word in the ROM-word set can be 
thought of as a call to a machine-code 
subroutine. Usually any value sent into a 
subroutine is called a '*parameter*\ In Forth 
the relevant parameters are those numbers at 
present on the top of the stack. For example: 
plus is a Forth word — written + — which 
adds together the two numbers at the top of 
the system stacks and then puts the resulting 
number in their place. Thus, on the Jupiter, 
when you input 

2 ENTER the screen shows 2 OK 

3 ENTER the screen shows 3 OK 
+ ENTER the screen shows + OK 
, ENTER the screen shows 5 OK 

The command **." prints out whatever is 
currently on the top of the stack. For conven- 
ience I will call this "dot'\ \Ve can think of the 
numbers 2 and 3 as parameters sent to the plus 
routine, and the resultant value 5 as the 
parameter sent to the dot routine. 

As soon as a Forth word is entered it is 
obeyed. A number of words can be entered at a 



time. For cxamplcj our example could have 
been input as: 

2 3 4-. ENTER 
The result 5 is printed immediately at the 
cursor position. It is very important to 
remember to put a space between all Forth 
words or numbers as they arc entered. 

Forth really comes into its own when users 
start to define their own words. This is very 
simple to do. New words are formed by com- 
bining words already defined, and in some 
cases using numbers which are placed on the 
stack. For example, to write a word that will 
add two numbers together and then print out 
the result, we shall use the name Plus: 

: PLUS 4- . ; ENTER 
The colon at the beginning indicates that a 
new word is being defined. What follows it — 
Plus in this case — is the name of that word. 
We input the + and . to tell the computer that 
these are the Forth words which go to make up 
our word, Plus, and the semi-colon at the end 
closes the definition. 

Once a new word is defined it appears on the 
top of the vocabulary list. The vocabulary' 
initially contains the 140 ROM-words, and, 
the top word in the list is Forth, This merely 
indicates that the words below it constitute the 
main vocabulary. The Forth word VList 
makes the machine print out a list of all the 
words in the vocabulary, including ail the new 
ones. 

It is possible to defme the same word twice. 
If, having typed in the word Plus as I des- 
cribed you decided that you wanted to change 
it so that the screen cleared first> you would 



have to use the editor. Enter the following: 

EDIT PLUS, 
and up comes the previous defmition of that 
word, laid out thus; 

: PLUS 

The word CLS — clear screen — would 
need to be added before the word + . This is 
done by moving the cursor to the position 
where the extra word — or words — are to be 
inserted and typing that word in. The cursor- 
control keys are the 5,6,7 and 8, used in the 
same way as on the ZX-8L 

Once the word has been changed to the 
corrected form, typing Enter now places that 
word in the vocabulary. If at this stage you 
type VList, you would find that there arc two 
versions of the word Plus in the list. The 
computer would always execute the second 
version, leaving the first for dead. This makes 
debugging software incredibly easy because 
any incorrectly-defined words can be tested as 
they are entered and continually hacked about 
until they reach a correct form. 

Because all previous attempts at the same 
word are kept in the dictionary, you can rettim 
to these at any time. When the definitive 
version of the word has been created, you can 
save memory space by deleting with Replace 
all the intermediate attempts. 

Unlike most implementations of Forth, the 
Ace has a substantial level of error<hecking. 
Fot example, the stack will not overflow. It is 
also made more powerful by the ability to 
li^efine words without the system crashing. 

However, should you require yet more 
speed than normally available, there is a Fast 
command. This does away with the error- 
checking, so it is wise to use it only when a 
program is totally debugged. It takes the 
computer's speed up to about 90 percent of a 
machine-coded program, but it does disable 
the break key. 

At an end-user price of £89.95, the Jupiter 
Ace is an excellent way of learning an 
important new computer language. It will 
have a special appeal to those who feel that 
they have now grown out of their ZX-81s, 
especially as far as Basic programming is 
concerned. It will also be a Godsend to those 
who want the speed and economy of machine 
code but cannot grasp its principles. 

Fast machine 

The Jupiter Ace comes in a white plastic 
case, not all that dissimilar in style to the now- 
defiinct ZX-80's horrible box. It is undoubt- 
ably the machine's worst feature, and the cost- 
cutting that has been done here could turn out 
to be that ha'porth of tar that spoilt the ship. 

The printing on the case is in a matt-black, 

broken only by a series of red lines. These red 

lines are obviously the microcomputer wortd*s 

equivalent of the "go-faster" stripes that 

(continued on page 3tJ 
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How BASfCAR£ btflfd into a 
campkrte computing pjtcfoge. 

pCRicafsi- 



OftOMior|/0, 
nks 



DltOM- 
pluQi Into t&K 
RAWforoon- 
woUtfVc 




ff you're enthusiastic about microcomputing, sooner or later you'll ask 
>ouf5elf the question , "wherecto I go from here?' 

This is particularly tnje if >ou own a 
micro wth limited expansion and 
hardware penpheral options . . . Irke 
theZXSK 

NowyDur question can 
be answered in three 
sricrt words ■ 
BASICARE MICRO 
SYSTEMS 

BASiCARE are the 
inventors, developers and 
manufsaurers of a totally 

unique microcompuong 
upgrade s>-stem 

It's tf>e son of system 
others have dreamed 
about... a series of 
separate modules t\ai 
perfofm a whole range of microcorrputrjg functions 
that simply (and firmiy) stack togetha: 

If you're confused . . . dont be . . .you only have to thinkof ft in terms of 
the way Hr-R equipment has evoh«J. 

Mdu buy the hardware you want and add to the system! Each module 
may ha^ a separate furKtion or integrate functions. And when you want 
mone . . . >ou add more^ 

In shoftyDu can devetop a whole range of hardware options that fit 
together to form a complete package . , . "Compuorg" in the r^i sense 
ofthewordi 
And what a packagel 

^^part from ft's good looks and statnlity under woikir^ conditions. 
BASICARE MICRO SYSTEMS offers a fantastic range of mkrro opttons for 
ZX81 users. 

Of course, such a system needs a starting point from 
which to exparjd. The heart of BASICARE'S system is a 
unkjue computer interface which we call PERSONA. 
This one unit simp^ plugs intoyour 2X8! witiiout 
modificaiion and acts as the "brains" of the whole 
operation, 

Thereaftery^u choose howyou want to expand 
your micro by simply pluggirigHn more rTKXiuk^s. 



Look at the choice you have: 

PERSONA - An jrxcfface nxxfuJe to enat>lean ORGANIC 
MICRO logrowon the 2)^L 

MINIMAP - Amorro*y rnapping device to exterxJ me acWress space o^ 
ZX81 rrcxn 64K byccs to 1 M tytes. 

RAM OS — A lew cost, kM/ povvcf nrK^fTicxy expandawe from 2K 
RAM 16- idKAddonmcrTKxyarremarkablylowcost 
RAM 64 - A TRUE 64K Add on memcxy 

DROM - Lfitra kxvpowefmemoiy backed ty rechargeaDfe tjaaeiy for non- 
volatile srnr^^geof pvtDgrams arxJdaca. 

TOOLKIT - A mcdufe fult^ socketed to take mp to 8K t^^es of unirties »n 
EPgOM /ROM. 

PBUGON a - Ageneial purpose, userpfogrammable dewce providing 24 hnes 
ofrnp u/oupu. 
PERICON b — 24 Itfies of hea^ydu^ outpu to access arx3 coniio! the outside 

V^<yld- 'Am space Is limlteiJ to 

PSRfCON c — A mocJufe lo driveSO ccrfurm pnnter with d«CTf t>e basicahe 

CcTOonfcs type parallel interface _^ .^ST^'^^'TZ 

USEra^NToption-Usef(*?finaWecha«iefsav3(l5^>le '^'^^^•iSiS 

forRAMOB.DfOWand700LKn: b«Kburc... 

Ofcourse, there's lots rrxxe BASICARE Modules ^^^^unin^Xp^^^ 
underdevelopment includingjoysticks, EPRCM 
Programmer FkyppyDisc Controlfer ard much rrjore. 

BASICARE rs the soft of system that GROWS 
when >ou grow ... and rememDer: when you 
changeyour micro, you will be able to change to 
a PERSC)NIALnrt to suit your r»cw equipmerrtf 

tn short, BASICARE will serve you 
forever * ^ « no matter 
how big you want to grow! 







B^SCWe MIC fiO SVSrf MS J<f *iwa«tJbte Jy nrwhl s^rnpfy ty v^k */ Hxlf/UMjtttvrv^vthtficqkic/ 






NlVDt- 



AA*i-iS_ 



*MffMlMAP^£3S.95 TOOtKTT ^^22.20 




BASICARE 

MICRO 

SYSTEM 



l%«»MepK] ^€24.50 mUCCmA ^€27.90 
!^^T6 <S»C2^75 i^miQNB IS €33.75 
RAiVlW 4^€76JZS fCFSCONC ^ £41.75 

OpOorm USERPONT A £8.00, 

AW 3Cl0f ft*We # €6.50, A U .-K k w L»D*.1 ^^ £ 7*50 
All pHc«s Inciude VAT, pcmtqc smd psteMng in Itic 
ULtC lOvertexs affow m («««ii 15% tor surface rnxf IJ 

^Dydet1CourtU^rtaonSEH4^Hcx^^Ksnr 0!-75SMOa 
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(continued from page 28) 

teenage car owners spon to make their oid 

Ford Cortinas look a Utile sleeker. 

The truth of the matter is that the Jupiter is 
very fast. The manufacturer claims that it is 
the fastest microcomputer in this quadrant of 
the galaxy. This has a lot to do with the 
rapidity of the Forth language, but some of the 
credit has to go to the Z-80A processor which 
nips along at a rate of knots — 3.25MHz to be 
precise. 

Speed implies heat> but there is not much 
danger of the Jupiter overheatings or at least a 
sight less danger than some machines, because 
inside that flimsy plastic case is plenty of 
breathing room and what is more, the case is 
beuer ventilated than that of the ZX range of 
computers. 

Internal design 

Sinclair cognoscenti will smile when they 
peer inside the case and see the heatsink, I 
often wonder why they are such odd shapes — 
could it be they were designed by Picasso? 
Comparisons with the Sinclair machines will 
inevitably keep cropping up, because the 
designers of the Ace were, until recently, in 
the employ of Sinclair Research and so take 
some of the credit and blame for the ZX 
Spectrum. 

Apart from the gross departure of choosing 
the Forth language, the design is fairly 
standard. Sinclair owners will find much 
inside the Ace's case that is familiar to them. 

The keyboard closely resembles that on the 
ZX-81, both in the number of keys and their 
layout. But rather than having those horrid 
little squares that you have to struggle to push 
down as you program, the Ace uses a rubbery 
"moving-key" design. Personally I find it is a 
little like shaking a dead man's hand. The keys 
do at least have the advantage of being 
readable — that is, there are none of the 
Spectrum's red words which you can only 
track down using special spectacles. 

Another small mercy that we can thank 
Jupiter for — or Zeus if you are Greek — is 
that there is no single-keyword entry to 
contend with. Howxvcr, the designers 
probably did not abandon it for any good 
reason, but merely because the infinity of 
word names available to Forth makes it 
impracticable. 



There are also some significant advances. 
For example, there are both upper and lower- 
case letters. It is also possible for the user to 
defme his own character set — in faa by doing 
so, some reasonably high-resolution graphics 
arc possible. In this way the graphics of the 
Ace remind me of a non-colour Spectrum. In 
normal mode there are 32 character positions 
across the display and 24 down. 

In the Plot mode, there is a resolution of 64 
by 48 points — not exactly high resolution. If 
you are prepared to play about with the 
character definition then this increases to a 
respectable 192 by 256. 

The operation of the word Plot is like the 
other Forth words. The top three numbers on 



CONCLUSIONS 

■The success of the Jupiter Ace will 
depend on the machine-buying 
public's acceptance of another 
microcomputer language. 

■The machine's development is 
certainly a brave gamble on behalf of 
its manufacturers. 

■ It will be of great interest to scientists, 
those with control applications, ZX-81 
machine-code fans, educationalists 
and professional programmers who 
feel they cannot ignore the language. 

■ Home-computer users who have 
progressed beyond the beginner 
phase will like the language and the 
price but may balk at the lack of true 
high-resolution and colour graphics. 



the stack are the parameters which arc passed 
to a machine-code routine. At the top of the 
stack is a number which describes how the 
point is 10 be drawn, and the next two give its 
screen location. 

Probably the biggest advantage of the Ace's 
picture quality over the ZX-STs is that the 
Ace has a rock-steady black screen on which 
any printing appears in white: the ZX-81 docs 
the reverse which is not a natural way for a 
computer to behave. 

The two machines certainly have a good 
deal in common, apart from the designer. The 



review machine did not have a power supply. 
That was no problem because I used the 
Sinclair Research one> w»hich worked 
perfectly. 

The user port on the rear of the Ace, closely 
resembles that on the Sinclair machines. It is 
not difficult to justify this as there are not 
really many ways of presenting the Z-80 lines 
at the edge of a board. Any device that 
connects to the rear of a Sinclair computer will 
snugly fit on the back of the Ace. Alt that is 
needed is a special cable that unshuffles the 
lines. 

It will probably take a few months at least 
for a budding Forth programmer to need more 
than the 3K of user RAM that comes as 
standard with the Ace, but should you ever 
require more, the Sinclair 16K RAA^l pack will 
fit the bill. 

Forth was originally designed as a control 
language, and the Jupiter Ace makes a fine 
control computer. In fact, this may become its 
eventual role. There are two words, In and 
Out for controlling the data lines. Put the Ace 
together with any of the available addon 
hardware designed for the Sinclair, and you 
have a powerful control system. 

The way forward 

Other features available on the Ace include a 
speaker, which can operate right across the 
audio range. Bui, like the Speclum's, it is very 
quiet. It is controlled by the ROM-word Beep, 
and can be manipulated vcrj'' easily by the 
language. Again, Forth is ideal for this kind of 
programming, and musical sequences are 
among the easiest things to write on the Ace. 

There is also a quartz timer> which doubles 
as the system clock. This can be accessed from 
Forth and has a number of possible 
applications. The timer sorts a number in four 
bytes/rom 15403 to 15406, These can be 
extracted by use of the fetch word, written as 
@. I expect the most common use for such a 
facility will be in the timing of responses and 
in the generation of random numbers. Here is 
a very crude random-number generator: 
: RAND 15403 @. ; 

Perhaps the way forward for the Ace is best 
indicated by the other port at the back of the 
machine. It takes the video lines out from the 
main card. Eventually it will be used for a 
colour video generator. | 
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HARD COPY FOR Iv 



Inexpensive printers for 
home connputers were 
comparatively rare until 
recently. Simon Beesley 
takes a hard look at hard 
copy for the BBC Micro, 
Dragon and ZX machines. 

Until recently the Sinclair ZX Printer was 
unchallenged as the only low<x)St printer avail- 
able for micros. The Vic printer costs £230 
and the cheapest printer for machines with 
RS'232 and Centronics ports is the Seikosha 
GP-lOO for around £180. This prints an 
80-column line and has full graphics capability 
but its price would probably be thought pro- 
hibitive by most home users. 

The Amber 2400 costs £80.44 and can 
compete with the ZX printer on the same 
terms. It can be used on any machine with 
serial RS-232 or parallel Centronics ports. 
These are present on the Dragon, the Atom 
and the BBC. An RS'232 cable for the BBC 
Micro costs £6, parallel cables cost £11.44, 
Amber Controls also supplies an interface and 
cable for the ZX-81 and Spectrum at £21.85 
and for the Vic-20 at £20.81. 

The Amber 2400 is a dot-matrix printer 
which uses an inked ribbon on plain paper. It 
gives 24 charaaers a line in upper or lower 
case at a rate of 0.7 lines a second. 

The cash-register- type roll is housed in a 



rugged and well-finished casing. While sub- 
stantially heaver than the ZX printer it is small 
enough — 8cm. by 16cm. by 16cm. — to be 
portable, A line-feed button is the only hard- 
ware control. 

The great merit of the Amber 2400 is its 
print quality. On the ZX Printer characters 
are often indistinct. Using a ribbon on plain 
paper^ rather than Sinclair's aluminium-coated 
paper^ means that the Amber*$ characters are 
remarkably dear. 

Two of the six control codes which c^i be 
sent to the printer select double-width or 
double-height print. Four different character 
sizes can thus be obtained: normal — scvcn-by- 
five dot matrixj bold height — 14-by-fivei bold 
width — scvcn-by-10; bold height and width 
— 14-by-lO. The other control codes set the 
graphics mode, indented print format^ carriage 
return and cancel previous codes. 

In graphics mode the bit pattern of each byte 
sent from the computer is printed as a single 
line of eight dots. With 144 dots per line from 
a W'idlh of 18 bytes, detailed graphic printouts 
can be built. Amber*s user manual gives two 
programs to print from the screen display on 
the Dragon and the BBC. These are rather 
slow but could probably be improved on. 

The commands for listing or printing a 
string differ with the computer used. On the 
Dragon^ for example, LList prints a listing, 
while on the BBC VDU 2 enables all output to 
the screen to be also sent to the printer. 

Similarly variable is the extent to which 



control codes can be passed to the printer by 
control keys — rather than in a Print or VDU 
statement. 

Since the code for ZX-81 charaaers is not 
standard and the Amber only accepts ASCII 
code there are problems in using this printer 
With the ZX-81. Amber's ZX-81 interface does 
not accept LList, LPrint or Copy, and the user 
must enter two software routines to send 
single bytes to the printer and convert to 
ASCII. This only allows you to print the 
contents of a string, not a listing. 

Taking a listing from the Spectrum is 
possible but again you must first enter 
machine code and Basic programs. In view^ of 
this limitation the Amber cannot at present be 
considered a suitable alternative to the ZX 
printer for Sinclair machines. An adequate 
interface with the necessary software in ROM 
is w^hat is needed. 

But for other machines it fills the same role 
as the ZX Printer with the advantage of being 
considerably more versatile and more econo- 
mical to rim. Paper rolls are cheaper, costing 
£2.97 for five rolls as compared with £11.25 
for five of the Sinclair rolls. The ribbons 
which cost £1,90 come in an easily-changed 
cartridge and last for around three 88 ft. rolls. 

The facility for indenting carried-over lines 
by one space improves legibility but 24 
columns arc rather too few for a really satis- 
factory listing. However this drawback is 
compensated for by the clarity of the print and 
the choice of four different text sixes. Further 



Below, (eft to right an SP-42 printer, an Amber 2400 and a Model 81 with ZX-SI interface attached. 
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MICROS 



details from Amber Controls Lid, Central 
Way, Walworth Industrial Estate, Andover^ 
Hampshire. Telephone: 0264-65951. 

Dean Electronics supply two Alphacom 
thermal printers with 40-column lines. Like 
the Sinclair printer they use an electric pulse 
from a moving stylus to burn the characters 
from aluminium-coated paper. They take 
4.2in. thermal paper rolls which are 130ft, 
long and cost £1.30 each. Print speed is two 
lines a second. 

The Model SI for £108, complete interface 
board and leads, runs on the ZX-81 but will 
also work on the Spectrum when Sinclair 
release the RS-232/Nctwork board. The full 
Sinclair charaacr set including inverse and 
graphic characters is available. 

The print quality is not as fine as the 
Amber's but somewhat better than the Sinclair 
Printcr*s: the blue characters show up more 
distinctly against an ofF-white background. 

A paper-release lever makes fitting the roll 
relatively simple. There is also a power switch 
and a paper-advance switch. The unit 
measures lO.Sin. wide, 7. Sin. deep and 4in. 
high. Compared to the ZX Printer it has a 
reassuringly solid feel to it. 

The ZX-STs printer commands cannot be 
used. Instead it is necessary to make USR calls 
to machine-code routines provided on an 
EPROM which is plugged into the interface 
board. These provide three facilities in either 
regular or enhanced mode. You can list, prim 
a string, and dump the contents of the screen 
to the printer. Enhanced mode prints double- 
size characters. 

LET Z = USR 8204 
for example, will prim a listing in enhanced 
mode. Rather inconveniently, the ZX-81 
needs to be in Fast mode before the printer can 
be used. 

The ZX printer costs £59.95; at nearly twice 
the price, the Model 81 will only offer an alter- 
native to those who value a far clearer printout 
and the option of enhanced mode. 

The SP42 is a slightly smaller version 
which can run on machines with RS-232 and 
Centronics ports. Dean Electronics also 
provide interface modules for most other 
machines like the Atari, the Pet and the 
TRS-80, 

Like the Amber, commands to the printer 
arc specific to the machine used. 

PRINT # -2, A$ 
for example will print the string AS from the 
Dragon. 

Control codes provide features like vertical 
tab, line feed and carriage return. Sending the 
character-orientation code indicates which way 
up a character is to be printed — normal or 
upside down. Again, as on the Amber, the 
graphics mode can be set to plot a "bitmap". 
The printer recognises 95 ASCII charaaers as 
printable and prints in upper and lower case. 

Dean Electronics are at Glendale Park, 
Fernbank Road, Ascot, Berkshire. Telephone: 
0344-885661. ■ 
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CONCLUSIONS 

■ The Amber 2400 costs only £20 more 
than the ZX printer but is considerably 
more versatile. It can interface with 
most popular micros at no extra cost 
other than the price of connecting 
leads. 

■ The use of economical plain paper 
and inked ribbon makes for a very 
clear printout from the 2400. 

■The Amber benefits from the option 
of four different print sizes and a 
graphic mode; these facilities are easy 
to set through six control codes. 

■The Amber's only drawback is that 
the width of the printout — 24 
columns — is too narrow for satis- 
factory listings. 

■ The Dean Electronics Model 81 for the 
2X-81 costs some £50 more than the 
ZX Printer but gives a better print 
quality. 

■ Sending commands to the Dean 
printer is less straightfonvard than on 
the ZX Printer but it offers enhanced 
mode as an extra. 

■ Like the Amber the SP-42 can inter- 
face with a wide range of micros but 
at £150 costs substantially more. 

■ Print quality is not quite as clear and it 
does not offer as many print sizes. 

■ In its favour are a 40 — as opposed to 
a 24 — column line and a faster print- 
out. These make it more suitable than 
the Amber for serious applications. 




ooubl-e: wioth 

Double Hei# 
Double Nidth 
and Hei-ght 

LISTU 0.230 

110 REM PRINT GRAPHICS 

120 *FX5.1 

130 FOR Y=576 TO STE 
P -4 

140 A^=S.11:VDU1 = PRINT 
CHR$<A^); 

150 FOR X = TO 576 S 
TEP 32 

160 A^=0:B^=128 

170 FOR XI = X TO X+12 
8 STEP 4 

180 IF P0INT<Xl.Y)=3 T 
HEN A'/i = A*/i+BJS 

190 B^=0.5*B^ 

200 NEXT XI 

210 VDUl PRINT CHR*<A^ 
>i 

220 NEXT X=NEXT Y 

230 REM PRINT TEXT 

Amber output. 
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Dean Eiectrontcs' Model 81 — samp/e printout 
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SPECTRUM - BBC - ZX81 

STARSHIP ENTERPRISE 



Soar through the stars as a starship commander in this 
exciting new space ship simulation. This new. advanced version 
of Startrek uses the full colour graphics and sound facilities of 
modern micros. Full 3D — Klingon attacks, graphic hyper-warp, 
plus ail the norma! 'Startrek' features and a whole lot more, 
add up to one of the best games in the galaxyi! 
48K Spectrum £5.95. BBC Micro model 'B* £6.95, 

ORBITER 

Fast and furious action is what you get in this amazing 
Defender-style program for the ZX-Spectrum. 

ORBITER is written entirely in m/c code and has full arcade 
features, including scanners, reverse, hyper-space. continiKius 
scoring and sound effects, plus humanoids. landers, mutants and 
all the other alien nasties. 16K or 48K Spectrum £5,95. 

GROUND ATTACK 

Survival js the name of the game in this exciting Scramble* 
type arcade game for the ZX-Spectrum. 

Your mission is to pilot your spaceship through tortureous 
caverns while destroying the enemy missile launchers and fuel 
dumps. 

GROUND ATTACK is written completely in machine code. 
And has full arcade features including lasers, bombs, explosions, 
continuous scoring and sound effects, plus rockets, fuel dumps 
and airborne aliens. 16K or 48K Spectrum £5.95. 

Any hiring, tending or copying texcept backup) of Silversoft 
software is strictly forbidden without written permission from 
Silversoft, 

GENEROUS DEALER DISCOUNTS AVAILABLE 

|[ Silversoft Ltd. gO Orange Street. LONDON WCgH 7ED. 



KILLER SATELLITE 

A mysterious Black Box has appeared in earths' orbit. You 
have to send your killer satellite to Probe it with high energy 
lasers. Amazing 3D colour graphics and sound for the Model B 
only £5.95. 

3D CONNECT 4 

An advanced, challenging four in a row game for the BBC 
Micro. Displayed in full 3D-perspective and using the extensive 
colour and sound facilities of the BBC Micro. Model B only £5. 95. 

NEW! ZX81-C0MPILER 

Yes! Now you can write rrachine code on your ZX81. No more 
messing about with assemblers and disassemblers simply type 
in the BASIC program and the machine does the rest. 
ONLY £5.95. 

ZX81 ARCADE ACTION (New low prices) 

MUNCHER Exciting pacman game for the ZX81 £4.95 

ASTEROIDS "Just the thing for asteroid addicts** £4.95 

INVADERS "Probably the best version of INVADERS" £3*95 

ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95 

STARTREK YES! you can be a starship commander £3.95 

GRAPHIC GOLF 18 graphicaHy displayed holes £3.95 

SUPERWUMPUS An underground adventure £3.95 
GAMES PACK 1 Fantastic value for money, nearly 50K of 

programs on one cassette! Only £3.95 

r 









Please sertd me 



I leocbseacheque/POfor£. 



Name 



Address- 



Srfversoft Ltd. 20 Orange Street. LONDON WC2H 720 YCH 



;i 



i? 




» 



And nasisf for the big picture. 



TRADER A trilogy of 1 6K programmes that 
combine to give an epic 48K graphic adventure. As a 
gafaaic trader, you deal v^ith some very bizarre 
customers indeed. Will you live to tell the tale? ZX81 
£ 1 0.50. VIC20 £ 1 8. 50 (tape or disc) . 

SUBSPACE STRIKER Our top selling, big 
screen graphic game. With your deadly Antimat 
torpedoes, you unleash havoc in the Federation 
space lanes and try to dfve back to the safety of 
subspace, fast. 2X81 £5.50, VIC20 £9.50. I6K. 

STARQUEST A voyage of discovery and 
adventure in the cosmos. With the help of your 
onboard computer, you seek a habitable planet amidst 
the perils of deep space. ZX8I £5.50. VIC20 £9.50. I6K. 

ENCOUNTER Would you know what to do if 
you encountered extra-terrestial beings? In this 
adventure, you are snatched off the Earth and the 
space invaders play YOUIZX81 £5.50.VIC20£9.50. 16K. 

ZOR Battle of the robots. Fight for survival in this 
action-packed strategy game. Megajoules of destruaive 
energy in a futuristic duel. ZX81 £5.50. VIC20. £9.50. I6K 



PIXEL POWER At last it is easy to create your 
own custom charaaers on the 8K plus expanded 
VIC20, A graphics workshop packed with useful 
features like Create, Amend, Save, View Set. £9.50. 
Refreshes the pixels that other programmes can't reach. 
(See Pixel Power in aaion In Trader and Subspace Striker) 

HARVESTER Reap your reward in the 
Boosterspice fields around the planet Delta. A cut- 
throat strategy game for 2 to 4 players for the 
unexpanded VIC20. £4.50, 

BRAINSTORM The telepathic emfssronsof the 
fnendiy Psions can wreck a human brain. Can you get 
our three space explorers across a river of nasty goo 
without blowing their mrnds. Unexpanded \/IC20. £4.50, 

GUITARPIX 1 For the V1C20 owner who wants 
to play the guitar. The first of a series that shows how 
to tune the guitar and demonstrates some elementary 
chords. Unexpanded VIC20. £4.50. 



Send SAE 

for more details. 



PIXEL 



Pixel Productions 39 Rfpley Gdns. London SWT4 8HF 
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STONECHIP ELECTRONICS 



PRODUCTS FOR VIC-20, SPECTRUM. ZX81 





ZX81 USERS 
THE ZX PANDA 

UNIQUELY EXPANDABLE 16K RAM 
PACK 

EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO 

FULL 32K 

ATTRACTIVE CUSTOM MADE CASE CONTOURED TO 

REAR OF ZX81 FOR MAXIMUM STABILITY 

COMPACT SIZE. LED POWER INDICATOR 

COMPATIBLE WITH MOST EXPANSION SYSTEMS 

ZX-PANDA 16K EXPANDABLE RAM £25.00 

ZX-PANDA 16K EXPANSION MODULE £19.95 

OR FULL 32K EXPANDED £39.95 





OWNERS 

Fuliy Assembled, Cased and Guaranteed 

MASSIVE 16K RAM MEMORY 
EXPANSION 

PLUGS DIRECTLY INTO YOUR VIC-20 OR 
MOTHERBOARD 

£39.95 



EXPAND YOUR VIC-20 WITH 

Tandem 

3+1 EXPANSION UNIT 

FOR USE WITH MEMORY AND GAMES CARTRIDGES 

MORE THAN 1 UNIT CAN BE USED IN TANDEM TO GIVE 

EVEN MORE EXPANSION 

INCLUDES ROM SOCKET 

PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT 

ATTRACTIVELY CASED 

£34.95 



ZX SPECTRUM OWNERS 
SPECTRUM ECHO 

MAKE FULL USE OF YOUR SPECTRUM'S SOUND 

FACILITY BY AMPLIFYING IT! ENABLES LOADING AND 

SAVING TO TAPE WITHOUT SWITCHING LEADS 

NO ADDITIONAL POWER SUPPLY REQUIRED 

OTHER FEATURES INCLUDE: 

* TONE AND VOLUME CONTROL 

* AUDIBLE CUEING FACILITY 

* DIN COMPATIBILITY 

* ATTRACTIVELY CASED 

£23.50 



PLEASE SEND ME: 



I enclose £. 
NAME 



ADDRESS 



veil 



Send now to: 

STONECHIP ELECTRONICS, 

UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY, 

SURREY. TEL: (0276) 681131 
MAKE CHEQUES OR P.O.'s PAYABLE TO: STONECHIP LTD 



ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED 

ALL PRICES FULLY INCLUSIVE 

ALLOW 28 DAYS DELIVERY 
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Eric Deeson has an entertaining time checking out 
the latest batch of ZX-81 games. 



Many GALAXLW addicts will be very happy 
with Artie's versionj a short, but satisfying^ 
machine-code product. It is not outstandingly 
fasi> so that means high scores with the 
owner's name come thick and fast, 

Abersoft*$ machine-code invaders follows 
the standard routine closely^ is adequately 
designed and speedyj surprisingly, though. 
Break is not masked. 

A new Breakout-type arcade game for the 
ZX programmer, Blastout, recently appeared 
on the Planet Software label. The control keys 
are Z and X — not a good choice, but the game 
is fast, with a reasonable attempt at making 
Sinclair graphics represent Breakout colours. 

The first ZX Phoenix has appeared in the 
guise of Work Force's Winged Avenger. The 
copy reviewed was pre-production and it took 
a while to work out which keys to press, but 
this prototype has great promise — look out 
for the real thing. Asteroids is a popular arcade 




game which ZX writers are strangely reticent 
in tackling, Silversoft is one of the few to 
attempt the game. The result. Meteor, is a 
trifle pricey at £5.95, but is a fully-fledged 
implementation. 

Now for the Pac-Man-style batch. It is hard 
to do justice to them all — there arc four close 
copies, plus the unusual Gulp from Campbell 
Systems. Its menu includes excellent 
instructions, and a choice of maze and speeds. 
There is only one gulper but one is quite 
enough. The four others include Zuckman by 
DJL Software, Zedman by Babtech, Mazeman 
by Abersoft, and Artie's Gobbleman. 

The steady flow of Adventures for the 
ZX-81 all have the same basic skeleton: a quest 
for something, barriers to overcome, a track to 
find and fights to fight. Some scroll, as 
opposed to giving the rather dreary standard 



prim and display- Non-graphic Adventures are 
now becoming thin on the ground. Even the 
collection of three from Phipps includes 
simple little map fragments. Although in a 
different league from the fully graphic games, 
I like this cassette — three classic adventure 
scenarios for £5 seems reasonable. 

Well documented 

Sorcer>^ from Saxon Computing, is a well- 
documented Adventure set in Arthurian 
Britain. Although 1 liked it, I found it 
remarkably unpolished in a number of ways 
and there was one serious bug: on being 
confronted by a cliff-face, I moved east and 
was mysteriously transported into a totally 
different scenario. 

Moving on to look at adventures with 
pictures, I was particularly taken by Mazogs 
from Bug-Byte; the name is a compound of 
maze and trogs. The graphics are impressive, 
consisting of a two-dimensional maze in which 
you control a running figure, looking for a 
sparkling silver bar. The Mazogs are monsters 
patrolling the maze — wonderful black elves 
who have to be seen, with rubbed eyes, to be 
believed. 

Assistance comes in the form of a sword 
with which to clear the way; the maze walls 
also enclose prisoners who can give you 
directions lo the treasure. Of course when you 
do find the treasure, you have to escape from 
the maze — and with the treasure you cannot 
carry a sword. 

That particular maze game is certainly a 
hard one to follow, but Doric Computer 
Services* Oracle's Cave is a well-executed, 
though somewhat slow, fuUy^graphic 
adventure game, for one or two players. There 
is a choice of quests and the status of each 
player is continuously displayed. Apart from 
some grammatical lapses and the lack of 
indication of your current position on map, 
this remains an extremely competent product. 

Scout from Deltasoft, an impressive German 
ZX Software house, is an ingenious mixture of 



Suppliers and addresses 




Hill, Essex. 




3 Downs Avenue, Epsom, 


Code 


9 


Cases Computer 




Surrey. 








Simulations 14 Langton 


18 


Planet Software 








Way, London E3. 




10 Norton Drive, Eaton, 


1 


Abersoft 7 Maes AfaHen, 


10 


Deltasoft Osterfeldstrasse 




NoPMCh. 




Bow Street, Dyfed. 




79d, D2000 Hamburg 54. 


19 


John Prince 29 Brook 


2 


Addictive Games 2676 


11 


Digital Integration 




Avenue, Manchester 19, 




Conniburrow Boulevard, 




22 Ash Church Road, 


20 


Quicksilva 92 Northern 




Milton Keynes. 




Ash, Aldershot, 




Road, Southampton 2, 


3 


Aquarius Software 




Hampshire, 




Hampshire. 




53 Town court Crescent, 


12 


DJL Software 9 Tvs^ed 


21 


Saxon Computing 3 St 




Petts Wood, Kent. 




Close, Swindon, 




Catherine's Drive, 


4 


Artie Software 




Wiltshire. 




Leconfieid, Humberside. 




396 James Reckitt 


13 


Doric Computer 


22 


Richard Shepherd 




Avenue, Hull. 




Services 17 Claybrook 




22 Green Leys, 


5 


Babtech 3 Baberton 




Avenue, Leicester. 




Maidenhead, Berkshire. 




Mains View, Edinburgh. 


14 


J K Greye 16 Park Street, 


23 


Silversoft 35 Bader Park,l 


6 


Bobker 29 Chadderton 




Bath, Avon. 




Bowerhill, Melksham, 




Drive, Unsworth, Bury, 


15 


Newsoft 12 Whitebroom 




Wiltshire. 




Lancashire. 




Road, Hemel Hempstead, 


24 


Vortex Software 


7 


Bug-Byte 98-100 The 




Hertfordshire. 




16 Crav^rford Road, 




Albany, Old Hall Street, 


16 


Michael Orwin 




Hatfield, Hertfordshire. 




Liverpool 3. 




26 Brownlow Road, 


25 


Workforce 140 Wilsden 


8 


Campbell Systems 




London NWIO. 




Avenue, Luton, 




15 Rous Road, Buckhurst 


17 


Phipps Associates 




Bedfordshire. 



ZX-81 

,JtJLILIL 

SOFT 



Missile Command and Fighter. It comes with 
nine neat key overlays and an excellent book- 
letj whose English puis many U.K. suppliers 
to shame. Daring the game you must destroy 



■L. JB 



m m 



■mi «^ ■ n^ Mi ^fll M rl 



^ jfii 



n 



the 27 attackers without running out of fuel, 
oxygen, ammunition or shields. The three- 
dimensional graphics and other little cricks 
makes this a game which you will enjoy for a 
long time. 

Several three-dimensional mazes have 
appeared lately. Apan from J K Greyc*s 
archetypal Monster Maze, Planet Software's 
version is perhaps the most impressive. Excel- 
lent graphics mixed with nice touches of 
humour and a turn of speed make a worth- 
while combination. 

A standard type of graphic adventure is 
Damsel and the Beast from Bug-Byte. This is 
not one of the company's best — a purely 
Basic produa with no written or internal 
instructions and no zip at all. 

Quite the opposite is 3-D Defender from J K 
Greye. This is his fifth Gamestapc and it is 
comparable to Monster Maze. This new pro- 
duct is just as innovative as standard 
Defender, but your view is from the cockpit 
rather than from the ground, A display of 
instruments is shown, together with the sky 
and approaching fliers. Key layout is good; 
there is a choice of keys for each fiinction. 3-D 
Defender demands a lot of skill. 

Perhaps most original of all the new graphics 
adventures is Newsoft's Time Bandits. The 



as YOUR COMPUTER, NOVEMBER 1982 



SURVEY 



vVARE 



source of the idea is obvious from the title, the 
real novelty is in the thoughtful implementa- 
tion. On side A you have the chance to practise 
any of the five sub-games. When you graduate 
to side B> you experience the entire gamut in 
one game. 

Aquarius Software has added another Star 
Trek to the several that already exist. 
Unoriginal and rather slow — being pure 
Basic — this program is cheap and docs follow^ 
the vvcU-dcfmcd rides. Much more interesting 
is Cosmos from Vortex Softw-arc. This is the 
pick of the company *s batchy and a splendid 
machine-coded combat it is. You dart around 
space defending a convoy from alien space- 
craft. Controls, once mastered, are good> and 
so arc the score displays. 

Remaining in orbit, Richard Shepherd's 
Space Mission provides great competition. 
The graphics for this space combat arc 
spectacular, and the program shows great 
attention to detail. There are seven skill levels. 

A simulation is a serious gaming product 
which tries to mirror some aspect of real life 
and perhaps even teach concepts or skills. One 
example of this is Football Manager from 
Addictive Games. 

Management heavy 

In this you play the role of a management 
heavy, buying and selling players, borrowing 
money, playing league games and generally 
enjoying the hurly-burly of screen life. A 
cunning tension-building device is the news- 
flash display which keeps you up to date on 
how your team is doing in a match. 

Microcomputer flight simulations are 
becoming commonplace. A great one from a 
newcomer to the ZX scene. Digital Integ- 
ration, is Fighter Pilot. Partly machine-coded 
and relatively fast, this game allows you to 
choose to practise landings or to attempt a full 
take-off, circuit, landing sequence. All this is 



pure instrument flying — 10 displays to watch 
and eight controls. 

Night Gunner, another cassette from the 
same company, put you in the control seat of 
a rear gun, with targets weaving around in the 
night sky. 

One company apparently going all out in the 
simulations direction is Cases' Computer 
Simulations. It has uvo products of the 
computerised board-game type, Autochef — in 
which you have to build up a fast food empire, 
and Airline — in w^hich you emulate Freddie 
Laker. 

Class of its own 

In a class of its own is a new ZX chess, from 
Abersoft. This is extremely easy to use, plays 
very well and has seven levels giving black and 
white choice plus offering Copy. It is, in my 
opinion, the first piece of software to succeed 
in representing chess pieces with Sinclair 
graphics. 

Michael Orwin's Cassettes 3 and 4 each 
have eight reasonably lengthy 16K games for 
£5, These contain a good blend: Adventure 
games, Invader-style material, serious games 
like Life and less serious ones like Oxo, 
Orwin's own name appears as author for only 
one of the 16 games — Fimgaloids — but it is 
the pick of the bunch, a cross between 
Defender and TrifBds. 

Richard Shepherd's Bargain Bytes appeared 
in April, claiming to be first of a series, 
although further collections have been tardy in 



appearing. At £5 for eight 16K programs, each 
recorded once, this seems to be direct competi- 
tion for Orwin, The games — fine as far as 
they go in stolid^ uninspired Basic — are, 
however, hardly novel. There is a Hangman, a 
Mastermind, a Depthcharge, and two Adven- 
tures, one undersea, the other underground. 
The Adventures arc Shepherd's main games 
on this cassette; they follow the usual format 
and tend to be rather slow, but this does not 
seriously detract from Adventure games, 

John Prince has tried to go one better with 
his Astro-Invaders collection, but the Invaders 
tself is r ther strange — it takes a while to 
figure out the controls, which turn out to be a 
trifle slow-acting. Some of the effects are quite 
nice, but there are many better implementa- 
tions around. Prince's makeweights on the 
£3.65 cassette are better, even if not original — 
Grand Prix, Penalty, Golf and Swat. 



CONCLUSIONS 

■The ZX-81 software market continues 
to be a very difficult one. Roughly 
1,000 cassettes are available for this 
machine in Britain alone. 

■There is a tendency for prices to fall 
and quality to rise, but slowly. 

■ Of course, there are some superb ZX 
games around now — but there is a 
whole load of rubbish riding on their 
backs, sometimes even from the same 
suppliers. Let the buyer beware, ■ 
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Cost 


Cod 
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Assessment 














A 


8 


C 


D 


E 


F 


G 


H 


Invaders 


C5 


1 


Arcade 


— 


5 


4 


3 


4 


3 


4 


1 


Chess 


£10 


1 


Full graphic 


— 


5 


4 


5 


5 


5 


5 


3 


Mazeman 


£S 


1 


Arcade 


2 


5 


4 


3 


4 


4 


4 


3 


Football Manager 


f7.95 


2 


Simulation 


4 


5 


4 


4 


4 


3 


— 


4 


Star Trek 


£3.95 


3 


Standard 


4 


5 


3 


3 


3 


2 


2 


2 


Gobbleman 


POA 


4 


Pac-Man-style 


— 


3 


3 


4 


4 


5 


4 


3 


ZX Gaiaxians 


£3.95 


4 


Arcade 


— 


5 


4 


5 


5 


4 


4 


4 


Zedman 


£5.95 


5 


Plus Invaders 


— 


5 


4 


3 


4 


4 


4 


4 


Venture 


£5 


6 


Seven in One 





5 


4 


4 


3 


3 


4 


5 


Mazogs 


£10 


7 


Maze Adventure 


4 


5 


5 


4 


5 


5 


5 


5 


Damsel & Beast 


£6.50 


7 


Adventure 


— 


5 


3 


1 


2 


3 


1 


2 


Gulpl 


£4 


8 


Novel Pac-Man 


2 


5 


5 


4 


5 


5 


5 


5 


Autochef 


£4.75 


9 


Simulation 


1 


5 


3 


3 


2 


3 


— 


3 


Airline 


£4.75 


9 


Simulation 


1 


5 


3 


3 


3 


3 


— 


3 


Scout 1 


POA 


10 


Space fighter 


5 


5 


5 


2 


4 


4 


5 


4 


Night Gunner 


£3.45 


11 


Target 


4 


5 


4 


3 


4 


4 


4 


4 


Fighter Pilot 


£3.45 


11 


Simulation 


3 


5 


4 


3 


4 


4 


— 


4 


Zackman 


£5.95 


12 


Arcade 


— 


3 


4 


3 


3 


3 


3 


3 


Oracle's Cave 


POA 


13 


Graphic adventure 


3 


5 


4 


4 


4 


3 


4 


4 


Defender 


POA 


14 


Arcade-type 


2 


3 


5 


2 


4 


4 


4 


4 


Time Bandits 


£4.95 


15 


Complex adventure 


1 


5 


3 


3 


4 


4 


4 


5 


Cassette 4 


£5 


16 


Eight games 


2 


4 


3 


3 


4 


4 


4 


3 


Cassette 3 


£5 


16 


Eight games 


3 


4 


3 


4 


4 


3 


3 


4 


Adventure 


£5 


17 


Three of them 


— 


5 


4 


3 


3 


3 


1 


2 


Biastout 


POA 


18 


Arcade 


1 


5 


4 


3 


5 


3 


4 


3 


3-D Maze 


POA 


18 


As title 


— 


5 


4 


4 


4 


4 


4 


3 


Astro-invaders 


£3.65 


19 


Plus four small games 


— 


5 


4 


3 


2 


2 


3 


1 


Scramble 


£5.50 


20 


Defender plus 


1 


5 


4 


3 


4 


5 


5 


4 


Sorcery 


£4.95 


21 


Adventure 


2 


5 


2 


3 


3 


3 


— 


3 


Space Mission 


£6 


22 


Complex, arcade-type 


— 


5 


5 


5 


4 


5 


5 


4 


Bargain Bytes 


£5 


22 


Eight programs, 
four games 


4 


5 


3 


4 


3 


3 


2 


1 


Asteroid 


£5.95 


23 


Arcade 


— 


5 


4 


4 


4 


4 


3 


3 


Cosmos 


£5.99 


24 


Graphics, Space 


— 


5 


4 


4 


4 


5 


4 


5 


Winged Avenger 


£5.95 


25 


Phoenix 


— 


5 


4 


3 


4 


4 


4 


4 


The assessments 


in this table 


range from 0-6 under the following heads: 


A 


documentation; 


B, ease of hading; C formati screen layout; D, ease of use 


V E, functional value; 


F, programming 


quality; G, graphics quality; H, 


novelty. 
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CLIVE SINCLAIR 
WHATEVER 



NEXT? 

One name is stamped indelibly on 
most British computers — Sinclair. 
Now Meirion Jones finds out 
what else Clive has in store. 



CuvE siNCUMR epitomises all that is 
best in British industry — or at least 
people in high places think so. \X1icn 
Margaret Thatcher presented the 
Japanese Prime Minister with the 
latest Sinclair machine in front of a 
television audience of hundreds of 
millions, many must have been 
delighted at this demonstration of 
Britain outdoing the Japanese in 
high-technology consumer goods. 

Others who, after four months, 
were still waiting for their 
Specirums lo be delivered or whose 
machines had proved unreliable on 
arrival may have viewed the 
spectacle with less enthusiasm. But 
love him or loathe him, no-one can 
deny Sinclair's pre-eminence in 
silicon Britain or his startling record 
of technological innovation. In the 
early 1970s he produced the world*s 
first pocket calculator and follow*ed 
it up with the Black Watch — the 
first to have all its electronics on one 
chip. 

He opened this decade with the 
ZX-80, the first mass-produced 
home computer and soon followed it 
up with the ZX-Sl and Spectrum, 
selling 500,000 computers in three 
ycars- 

Now Clive Sinclair has become as 
synonymous with computers as 
Hoover is with vacuum cleaners. Yet 
unfortunately Sinclair's ventures 
have not alwa>^ been as successful as 
expected. His calculator was soon 
overwhelmed by competition from 
the Far East and his digital watch 
had to be withdrawn because of 
unreliability and delivery delays, 
leaving the field clear for the 
Japanese. 

Partly in response to these 
tribulations he has developed an 
unusual way of working. Despite a 
turnover of £30 million a year and 
rising, he employs just 50 people 
who concentrate on research, 
development and marketing while he 
farms out production of his proven 
inventions; "We're a nexus; we 



cause things to happen 

then stand back.** With 

customers grumbling 

about deliver}' delays 

and a Japanese computer 

invasion on the cards can 

Clive Sinclair stop history repeating 

itself? 

"That*s a long lime ago in a 
different business. Several Japanese 
companies have launched personal 
computers and then pulled them 
out. Time and again they have 
failed; they are out because they 
can't get in. We make more 
computers than the whole of Japan. 
As long as our volume is at least as 
high as theirs ~ and it is a great 
deal higher — I don't see how they 
can compete. They can't do it at a 
low price". 

If the Japanese cannot do it, how 
about Binatone's computer with 
16K colour and sound for £50 to be 



'We make more 
computers 
than Japan^ 



launched in January? — "I'll believe 
it when I see it. Binatone wouldn't 
know how to design the thing and 
we don't know of anyone in the Far 
East who could do it for them." 

Sinclair's £125 Spectrum- has 
become the standard by which other 
micros are judged: — *'We started 
with the ZX-81, where people 
v%^anicd something extra — a moving- 
key keyboard, colour and sound and 
a larger internal memory. The 
Spectrum was a solution to that." 
While the 16K of RAM and quality 
of colour were an instant success, the 
keyboard was criticised for its lack of 
a full-size space bar and for what 
one rival called the **dead-flcsh" feel 
of the keys. 

"People whoVe actually used the 




keyboard find it very attractive. It's 
not the same as other people's. It's 
our own design, low cost to produce 
but very satisfactory." But even 
Sinclair has to concede that it does 
not make word processing easy: 
"The keyboard may be a limitation 
but you could put another keyboard 
on it if you were really that 
desperate." 

The success of the Spectrum has 
brought its own problems. 
Hundreds of Sinclair customers have 
written to or telephoned Your 
Computer to complain about delivery 
delays. "They're entitled to 
complain and we don't take it 
lightly. We did get things wrong but 
we've moved heaven and earth lo 
correct it — the criticisms arc 
justified and we'll make damn sure it 
doesn't happen again." 

What angered customers most u^s 
Sinclair's failure to give realistic 
delivery dates and the lack of 
information about problems with the 
Spectrum's printed circuit board and 
power pack which have since been 
solved. 

Sinclair prefers to interpret the 
delays as a back-handed compliment 
to the Spectrum. "Yet again, we've 
been amazed by the demand. It's not 
that we don't learn, it's just that this 
time we deliberately didn't advertise 
in the national press to start with in 
order to restrain demand. 



**Noncthcless sales of the 
Spectrum have been just as high as 
with the ZX-8i which we advertised 
nationally despite the fact that it is 
more expensive. In addition we've 
been behind schedule but we're on 
schedule now and catching up 
rapidly." 

Clive has little time to read micro 
magazines; *' There arc so many that 
I only have time to glance at them" 
but he had read September's Your 



'They're entitfed to 

complain and we 

don't take it lightly' 



Computer imer\'icw with Hermann 
Mauser of Acorn with more than 
passing interest. 

E%'er since the BBC chose Acorn 
rather than Sinclair to produce the 
BBC Micro, the Cambridge air has 
been suitably blue mxh allegations 
and counter-allegations between the 
rival firms. Sinclair is particularly 
scathing about Mauser's claims for 
the Electron, Acorn's Spectrum 
challenger due to be launched next 
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Your Computer srti'st's impression 
of Sinclair's 1983 briefcase com- 
puter. The machine will feature 
one or two l\/licrodrives and a flat 
screen. Otiier likeiy features 
include telephone Modem, 
improved keyboard 
and battery 
operation. 




Batteries for self- 
contained operation. 

Additional ports, 

Microdrive, 



Improved keyboard 
with full-size space bar^ 
correctly angled by 
briefcase hinge. 

Son of Spectrum 
insides will feature 
enhanced Sinclair 
Basic 




month: "The Electron isn*t here for 
a Stan — not expected by them until 
the end of the year — and not by 
anybody wise until next year. It will 
come out a year later than the 
Spectrum and will be way behind it 
in technology. 

"It will have — as Hauser says — 
more RAM, more ROM, more 
ULAj for the simple reason that in 
my view they don*i know how to 
produce a machine half as well as we 
do. Ours isn*i complex if you mean it 
has fewer chips — but that of course 
is the clever bit about it. It takes 
them 32K of ROM to do the 
interpreter and so on, which we do 
in 16K: they need 32K RAM 
nunimum because their display takes 
20K to do exactly the same as our 
display does in 8K, It*s going to be 
much more expensive to make than 
the Spectrum and it only docs the 
same job — in some ways not as well. 

'They were announcing it at the 
same time as we were announcing 
the Spectrum — by the time it does 
appear Tm afraid the competition 
will be so fierce in that seaor of the 
market that I think it will be too late. 
Hauser says that if he does have a 
problem, he just picks up the 
telephone. Wcll> we don*t ~ we do it 
all in-house.*' 

Sinclair is no less damming about 
the BBC machine. "If it wasn't for 
the fact that the BBC for their 



strange reasons allow Acorn to slick 
a BBC logo on their machines I 
don't think they would sell many 
computers. Hauser says it's an 
Apple and Pet competitor. Those 
machines were designed a long time 
ago and the Spectrum far exceeds 
their specification — and so it 
should, it*s up to date.'* 

Hauser's claim that BBC Basic is 
becoming the standard particularly 
offends Sinclair's sensibilities: 
"Sinclair Basic is the most widely 
used in the world today — by the end 
of this year half the computers 
produced in the world will have our 
Basic on them -* if that's not a 
standard what the hell is?" Sinclair 
freely admits that his Basic may not 
be suitable for all applications bur 
T^mm than restructuring his Basic 
llBRicvcs in "Horses for courses. 
We will offer a whole range of 
languages for the Speartmi." 

Sinclair damns his other compet- 
itors with faint praise. '* Commodore 
is a ver>' effective company but 
technically way behind. Then again, 
Commodore makes many machines 
we don't have anything to compete 
with/' He does not see 
Commodore's forthcoming Max as a 
threat either: **It's a games machine, 
that's all." As for the Dragon and 
purpose-built Spectrum-bashers like 
the Oric he will only say "Wait and 
see". 

Next month Clive Sinclair takes 
the wraps off his most closely 



guarded secret, the Microdrive. If it 
is half as good a storage system as he 
claims, his competitors have much to 
fear. Until now if you wanted to use 
your machine to handle information 
you could either store the data on 
cassette and wait for hours when you 
needed it, while the computer found 
the right pieces of tape, or spend a 
small fortune on a 5,25in. disc-drive 



'We have the 

flat screen, we have 

the Microdrive' 



s>'Stem and do the job properly. 

Now the manufacturers are 
miniaturising the drives to take Mn, 
and 3.5in. discs and bringing prices 
down to mt as well. Sony, Hitachi 
and BATS have all produced small 
drives which could be on sale for less 
than £200 by early next year, but 
once again Sinclair upstaged his 
rivals by announcing — last St 
George's Day — that he would release 
a lOOK rapid-access storage system, 
the Microdrive, for £50. 

Sinclair's reluctance to release any 
further^ details since April, together 
with the low price, has fuelled 
speculation that his micro-floppy 
might not be a real disc drive. 
Sinclair will only say "it will do 
exactly the same job as the other 



drives'* and he is particularly 
indignant at Hermann Hauser 's 
claim that the Microdrive will be 
obsolete before its launch. 

"The micro-floppy is the most 
important thing we're doing and 
contrar)' to what Hermann Hauser 
supposes it is actually well in 
advance of the Sin. and 3.5in. 
machines that the Japanese are doing 
and less expensive." As for access 
times: "They're all a sight faster 
than any customer is ever going to 
need, it'll do anjthing you want it to 
do. "The Japanese ones even for 
large volumes will retail at twice our 
price. I was talking with Adam 
Osborne about this and he wants to 
buy ours even though he can buy 
anywhere in the world". 

Like Sinclair, Osborne was once 
an elearonics writer before he staned 
building the briefcase computers 
which now carry his name and 
which Sinclair admires. "That 
portability thing makes it ver>' sexy 
but the true virtue of his nuchine is 
that it's all in one package. You 
don't have all those cords trailing 
about to plug together." 

It comes as no surprise that 
Osborne is working on a less 
cumbersome successor to his present 
machine incorporating Microdrives. 
Could Sinclair be working on a 
lightweight briefcase machine 
himself? 

He has spent 10 years perfecting 
(continued on page 471 
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New From FuUer 

FD System for the 



ZX SPECTRUM 

£39.95 

+ £2.50 p & p. 



Professional Keybojrc & Case — 

This unit has the same high standard as our ZX81 unit- 
Tough A.B.S- Plastic case encloses our Keyboard^ the Spectrum Printed Circuit Board and 
the Power Supply. 

Our own Power supply is available:- 9 volts DC at 2 amps. 
Mains either 1 10v or 240v AC at £5.95 + 80p. p & P- 

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel 
key switches have gold plated contacts and a guaranteed life of 10^ operations. 
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it 
into the FD case» plug in the keyboard and that's it. No technical know how or soldering 
required, the built unit is tested and comes with a money back guarantee. 
Spectrum Keyboard and Case Kit £33.95 

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95. this unit also 
fixes inside the case, p & p 80p. 

SPECTRUM SOUND AMPLIFIER £5,95+ 80p p & p. 

Complete with leads, volume control and loud 
speaker in tough ABS Plastic case measuring 
5" X 3" X 1" just plugs into your spectrum MIC 
input. 




£29.95 

+ £2.50 p & p 



First Anniversary Offer 

The FD System is now one year old and Fuller are 
celebrating with this amazing offer on the FD42 
Professional Keyboard and Case. 

Makes an ideal Christmas present to expand the new 
low priced Sinclair ZX81 . Or why not buy a new ZX81 
based system directly from us, consisting of ZX81, FD42 
keyboard and case with power supply and reset switch, 
leads and manual £69.95 + £2.50 p & p 
FD42 Keyboard and Case Kit £24.95 + £2.50 p & p 
F042 Keyboard kit £14.95 80p p & p 

STAR TREK FOR ZX 16K SPECTRUM 

Play this popular adventure game on your Spectrum with ship display and sound 
£5.00 + 50p p & p 

GUARANTEED 1 4 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE, 

Mail to FULLER MICRO SYSTEMS, 

The ZX Centre. Sweeting Street, Liverpool 2. England, U.K. 
Please Supply:- 

Name 

Address 

SAE for more details — Enquiries; Tet. 051-236 6109 
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icontmued from page 59/ 

the fiat-screen television and now 

has the AMicrodrive. Both are likely 

to find a place in next year's new 

Sinclair, which will not be called the 

ZX-83. 

"That*s a likely product. We have 
the flat-screen technology, we have 
the Microdrive technology. Late 
next year we'll have a machine 
which is not a replacement for 
anything we have now, and which 
will have the display and the drives. 
It is for thai reason thai I don't think 
our opposition siands a heck of a 
chance — because we can do that and 
nobody else can. Obviously it is 
going to cost a lot more than the 
Spectrum/* 

Next year's model should also step 
straight into the era of elcaronic 
mail, it will incorporate Sinclair's 
telephone Modem which will 
become available as a Spectrum add- 
on early next year for about £50. 
**Whcn you're linked to the 
telephone you can send a message 
from one computer to another, so 
you've got electronic mail." 

The Modem will also allow 
Sinclair owners to access databases 
like Prestel and viewdata. Sinclair 
plans to use Prcstcl to sell programs. 
Sinclair owners will be able to 
download games programs from the 
telephone line. "It's a good way to 
sell software, the sort of thing we're 
doing will probably be a great boost 
for Prestel." 

Sinclair seems conPident that 
Prestel will at last make the long- 
predicted breakthrough, if only 
because he expects hundreds of 
thousands to buy Spectrums and 
Modems. **We won't get our fingers 
burnt at all because we're simply 
ofifering a facility." Sinclair believes 
that the size of this market may 
encourage others to set up their own 
databases: '* Other companies will set 
them up — we're talking to them 
about it now.** 

Elearonic mail may also extend 
the useful life of the ZX Printer, 
"From time to time you need hard 
copy either for electronic mail or for 
the data you're taking from the Post 
Ofiicc viewdata system* That's 
where our printer becomes so 
imporiam." 

He rejects criticisms that the print- 
out on narrow alimiinised paper isi 



unsatisfactory': "We're not replacing 
it at all because that primer has the 
unique ability to do graphics very 
rapidly, to print out a complete 
screen of data in 12 seconds. No 
other machine can do that at 
anything remotely like the price." 

Those who want typewriter 
quality print-outs will have to wait 
anoiher year for a solution from 
Sinclair but, in the meantime, next 
month's release of the Sinclair 
RS-232 interface will make it easier 
to find a compatible printer. 

"We are developing a plain-paper 
printer — not before the end of next 
year — but that's a full-size printer 
for letters, stationery, invoices, and 
things like that." 

Sinclair is also working on a desk- 
top executive machine for ICL 
which will incorporate many of the 
same ideas. **A couple of 
Microdrives, 7 in. or 9 in. flat screen, 
an enhanced version of our Basic, 
and a telephone which Hnks in," 
Inside the ICL will be an expanded 
Spectrum and the machines could be 
networked together or communicate 
over the telephone. 

*it will replace the paper that 
moves around at the moment An 
executive can send data to anyone 



'That's what a 

telephone is going 

to look like' 



else in the net, receive messages on 
it, and his mail will come through 
there. It will be arranged so that 
somebody who doesn't know 
anything about computers can use it 



— just get a menu up on screen and 
select. The price will be pretty 
modest because we have the best 
technology — otherwise ICL 
wouldn't be coming to us." 

Tony Baden of Bug-B\te believes 
that ever>' home will have a home 
computer by the end of next year — 
Sinclair is slightly more cautious: 
"We can't make them that fast, but 
there will be millions, because" he 
points to an artist's impression of the 
ICL machine **that's what a 
telephone is going to look like one of 
these days. Very few will sit down to 
program them but people will need 
the facilities, like elearonic mail, 
that it offers.** 

Among the other facilities Sinclair 
expects to oflTer by 1984 are expert 
systems giving individual tuition to 
children and medical advice to the 
family. Could the Spectrum be 
adapted to do this? "Perhaps the 
Spectrum — certainly son of 
Spectrum. I think the home doaor is 
the application we'll tackle first — 
that's the vital one. We'll get to the 
point where we have expen systcnos 
linked into teaching, offering infinite 
patience and infinite attention." 

Cynics might suspect that a 
government might use this as an 
excuse to do aiA-ay with the health 
and education senices but Sinclair 
prefers to believe that '*It will enable 
us to make better use of a scarce 
resource.** 

Sinclair is optimistic about our 
electronic future although he 
acknowledges thai millions more 
will be thrown out of work by the 
new technology. "Computers are 
not going lo suddenly and radically 
change our lives — they'll gradually 
improve them. The only way in 
which there can be new jobs is by 



hundreds of thousands of people 
starting different sorts of businesses 
— in the service industries, in new 
technolog>* and in the life sciences." 

Sinclair believes that the writing is 
on the wall for the big corporations- 
Small businesses "will replace the 
mcgalithic companies — the vast 
employers of people." Ironically his 
own computers arc made by Timex, 
an American-owned multi-national. 

He believes that the information 
revolution could lead us into a new 
Golden Age of civilisation rivalling 
Augustinian Rome, I.ouis XIV's 
France or Elizabethan England. 
Hopefully life for the majority of 
people would not be as miserable in 
dive's Golden Age as it was in the 
societies he admires. 

Renaissance prince he may be, but 
Sinclair resisted the temptation to be 
photographed next to an imitation 



'Enable us to make 

better use of a 

scarce resource' 



Greek statue on the balcony of his 
Chelsea service flat. "No, it's a 
horrible thing". 

In such spare time as he has 
Sinclair is chairman of British 
Mensa, an organisation for people 
with high IQs. He laughs ai the idea 
that there is an>ihing sinister about 
the head of the world's largest home- 
computer firm also being head of 
Mensa. 

Contrary to popular belief Ciive 
Sinclair docs not have square eyes 
with little white squares in the 
bottom left-hand corners. He is a 
keen runner: "I run seven or eight 
miles ever\' morning, clear my head, 
get rid of my hangover, and 
straighten out the day," 

So does he fear for the fitness of all 

those people pumping programs into 

their Sinclairs through the night^ 

Could he find himself facing a 

million la^^wuits from ZX owners 

claiming his computers have turned 

them into social hermits who can 

only communicate in machine code.^ 

"No", Sinclair smiles, "We program 

them so that if they make a 

claim, the machine explodes 

and blows them to bits." 

You have been 

warned. H 




Sinciair's T983 desk-top computer for ICL wiii 

include 7m, or 9m, flat screen, two Mlcrodrives, 

a telephone and Modem, professional keyboard, user-definable 

keys and Son of Spectrum ms/des. Your Connputer artist's impression. 
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GEORGE'S 

BOOKSELLERS SINCE 1847 

COMPUTER BOOK DEPARTMENT 
81 PARK STREET, BRISTOL BS1 5PF 

(Telephone: 0272 276602, extension 42 - ask for Jean Young) 



A BOOKSHOP ADVERTISING IN A COMPUTER MAGAZINE? 

NOT SO STRANGE WHEN YOU KNOW OF 

THE SERVICE WE PROVIDE FOR COMPUTER USERS! 



A Stock of about 600 computer book titles on aii aspects of computers and computing at 

all levels. 

A comprehensive catalogue (price of £2.00 plus post and packing) containing 

approximately 3,700 titles, any of which can be ordered. 

Software for a variety of computers, including the BBC's own software. 

Computer magazines. 

YOU ARE AL WA YS WEL COME IN A BOOKSHOP 






^JMVS 







= «> JL fc> i^ 



*5\IRSTRIKE '^^^^ The ATARI 400 SCO 

• INTRODUCING THE N£W ARCAOE GAME FOR ATARI COMPUTERS < 

• SUPERBSCR0LLINGGRAPM>CSWITHOA2?L»NG COLOURS! • 100% MACHtNE CODE 
PROGRAMME FOR ONE OR TWO PLAYERS ' • MULTIPLE SKILL LEVELS FIGHT YOUR 
WAY THROUGH CAVEHNS AWD TUNNELS WITH ATTACKING MISSILES FUEL AND AMMO 
DUMPS TO CONTEND WIT H* • AVAILABLE NOW: 16K CASSETTE )p|Q QCp,^j^ 50p p g^ p 

■ ni""^^***!! 32 K DISK jLK»i*I3 




msm 



ATARI 400/800 
COMPUTERS. 
COMMODORE VIC, 64 
& MAX COMPUTERS. 



mma 



ALL ATARI, ACTIVISION, 
PARKER, APOLLO, 

IMAGIC& MATTEL 
CARTRIDGES. 



msm 



COMMODORE 

MAX/64/VIC 

SOFTWARE 



BEST 



msm 



LOTS AND LOTS OF ATARI 



SOFTWARE. E.g. Time Warp, 
Nautilus, Jumbo Jet Pilot. Apple 
Panic, Centipede, Venus Voyager, Slime, Intruder, Allen 
Swarm, Prepple, Pacman, Mathpack, Shamus. Frogger, 
Soccer!, Submarine Commander — plus many , many more 
titles — Call now for our latest batch of detailed brochures ! 
We will keep you up to date on all the new software 
releases I! ! - Upgrade to 32K/48K today ! 



ON 

ATARI 

COMPUTERS 



WE SERVICE ALL 

ATARI & COMMODORE 

COMPUTERS 



«i Ai« \ FAST NATIONWIDE 

1 independent! mailorder 

VlSy ON ALL PRODUCTS. 





i^V ATARI Wi" y*^; 50 Newton St,Off Piccadilly, Manchester Ml 2EA Tel:061'236 3083. 

fT— ZZr\ ^f« ♦ COMPUTER CHESS GAMES 



M M D *? 




ffl 




I 



iNtEUiViSiON 




COMMODORE 64 
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in 

ZX Spectrum 

NOT THE FIRST... 
JUST THE BEST! 

The Ground Forces have been destroyed 
so the air attack must begin and 
you're in control! 

A Superb Arcade Game for the 16k or 481< Spectrum 




.-^^ 




zebo 



IMMEDjATE DOlVBCf 

Please send me .....»*.. 
I enclose che<iue/P.O. for . . . 
OR Please debit my Access No 

Barclay card No. 

li^tn^ 

Address . 

, . Post Code 

Dealers Discount A%'ailable 

ACCESS, 8ARCLAYCARD ORDERS WELCOME ON 24hr 

ANSaPHONE 0225-810132, or mail to: 

TITAN PROGRAMS, TITAN HOUSE. V^l ■ ^ 

83 ASHVVOOD RD,. RUDLOE* CORSHAM, W^ m WS4 
WILTSHIRE. SN13 OLG 



Expiry date 



YCIl 




SOFTWARE SUPERMARKET 

YOUR ONE-STOP SHOP FOR THE BEST 
ZX81 PROGRAMS. 

Now you can order the very' best ZX5 1 programs with lust one postage stamp. 
From the many tapes available, we've selected the ones that stretch your ZX81, the 
ones you'll want to play again and again Order now we'll send them fast, 
AH games need a ZX81 with 16KRam 

1, ZUCKBAAN "has all the addictive features of the original fast and interesting 
game" - Sindm User Tae first and still the best ZX81 version. 4 ghosts, trail, energy 
p:>sts high-score Hall of Fame, AH machine-code. £5.95 (DJL). 

2, MAZOGS "Great... a superb concepf*. PCW. Such good graphics you U really 
believe you're running through the maze, sword in hand, killing mazogs. As you get 
better, the game gets harder Very addictive £8.00 (Bug Byte). 

3. TRADER "Outstanding graphics..- original and entertaining'' - Sinclair User. 
Travel aiound 6 planets as this 48K game loads in 3 x 16K chapters. Starts v/ith 
25 second Test load. Beautiful pictures to show off your ZX81. €10.50 (Pixel). 

4, FROGGER First time on ZX81- A very exciting version of die arcade game. 
Enchanting graphic frogs in their fiog-homes. Moving cars, logs, divmg turtles. 
alligators - and watch out for the snake on the bank. On-saeen scormg, hi-score. 
timing All machine code. £5.95 (DJL). 

5. ALIEN INTRUDER Based on the film *Ahen' . Fit youi wits against the savage 
monster that ate the crew of your starship Will you make it to the Shuttle? Will the 
Alien, too'? "^Suit^ty frightening" - PCW. HIEROGLYPfBCS on Side 2, a word game - 
* Shrieks of delight from the kids" - PCW £4.95 (Camell). 

6. ASTEROIDS Take youi ZX81 where no Sinclair has gone before" - C&VG "Good 
ail-machme code version of the original" - Sinclair User 3 sizes of asteroids attack you, 
left and right turn, fire, thrust and a great swivel action. 10 play leve^. On-screen 
scoring and hi-$co:e. £595 (Silversoft) 

7* ORACLE'S CAVE Facinating adventure game with helpful graphics. For 1 or 2 
players. Follow your chosen quest but watch out for the monsters: can you keep your 
strength up to meet the oracle^ Hours of pleasure £6 95 (Doric) 
8* THE ZX ARCADE PACK Brilliant collection of fast-movmg arcade games. 
"The graphics are excellent, the speed :s maedible ... exceUent... addictive... better 
than any other... " * ZX Computing, Invaders, Galazians, phis 6 more games, including 
a great 1 or 2 player graphic gunfight. £4 95 (Control Technology). 

9. SU6SPACE STRIKER You are captain of the spaceship Sv/ordfish, luikmg in 
iiyper space, waiting to kill the enemy fieet with your Antimat torpedoes. 

Some splendid graphics of the various spaceships.. . especially good destruction 
sequence ' - Smdair User. £5.50 (Pixd). 

10. ZX OTHELLO "Recommended without reserve. . a superb opponent" * 

Your Computer, The best and latest (version 35) of this classic game makes Reversi as 
challengmg as chess. 9 play levels. £6.95 (M of I). 

ORDER NOW - AND WElX SEND DETAILS OF HOW TO GET A 
£4.95 PROGRAM OF YOUR CHOICE, ABSOLUTELY FREE! 

Post completed coupon to: 

SOFTWARE SUPERMARKET, 87 Howard's Lane. London SW15 6NZ. 

POST TO: SOrTWARE SUPERKfARKET, 87 Howard's Lane London S\V15 6NZ 

I have a 16K 2X81. Please send me the programs indicated belcw. 

I enclose a cheque/PO for £ made payttble to Software Supermarket 

Name 

Addr^s ^ 

Postcode 

\},t .ADDRESSES ONLY FOHEIGN ADDRESSES ADD 2Cp per £ 



PROGRAM 



l.ZUCKMAN 



2. MAZOGS 



3- TRADER 



4. FROGGER 



B.AUENIITO^UDER 



6.ASTER0I0DS 



7 OHACLE-SCAVE 



BZX ARCADE PACK 



9. SUBSPACE STRIKER 



lO.ZXOTBEaO 



PRICE 



£5.95 



£8,00 



£10.50 



£5.95 



£495 



£5.95 



£6.95 



£4.% 



£5.50 



£695 



NU},(BER 



Total Price 



TOTAL PRICE 



SOFTWARE SUPERMARKET 



{YC2) 
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Can you stay on the road? 
Dirk Lampe's Vic-20 
program tests your skills to 
the limit. 

This program is similar to the popular 
arcade game Nightdriver. The aim is to steer a 
racing car along an iniricatcly winding road in 
the dark. But this program also tries to 
increase the competition by allowing more 
than one driver to compete in the race. Each 
driver races after the previous one has 
completed the course, the winner eventually 
being the one to finish in the fastest time. 

This program was written on a Vic-20 
expanded by 3K, and occupies about 4^300 
byteSj but it can be squeezed into an 
unexpanded Vic with some rearrangement. 
Machine<ode subroutines are Poked into 
memory locations near the top of the Vic's 
RAM at locations 6000, 6100, 6200 and 6300 
in lines 10 to 190. The first subroutine draws 
the left side of the road, and the second the 
right side. The third and fourth erase the left 
and right sides of the road respectively. 

These machine<ode programs are accessed 
in lines 1000 to 1030 using the Vic Basic SYS 
command which is similar to USR on many 
other versions. The data is stored in locations 
zero and one of memory and calculated in lines 
1040 to 1250. 

The rest of the program — all written in 
Basic — stans at line 190, Lines 190 to 193 ask 
whether instructions arc needed, and wait for 
the operator to press either Y or N. If Y is 
pressed, it then jumps to the subroutine from 
2200 to 2280 which displays the instructions 
on the screen. As can be seen from the 
instructions, either a joystick or the keyboard 
can be used to control your car and the routine 
to read the joystick is situated at line numbers 
2000 to 2040. In order to read the joystick the 
keyboard must be temporarily disabled by 
Poke 37154,127. It is important that you re- 
enable the keyboard with a Poke 37154,255 in 
line 2040. 

Lines 200 to 301 deal with the preparations 
for the program and set up certain parameters 
like screen colour, auto-repeat on all keys, 
keyboard-buffer length as well as disabling the 
charaaer-set switching ability, setting the 
position of the character set in memory and 
also turning off any superfluous sound. 

Location 36867 controls the number of rows 
on the Vic screen and line 210 sets this to 46 
over 2, that is 23. 

Lines 220 to 260 draw a colourfiil title on 
the screen. Lines 270 to 301 then ask for the 
required skill level: the lower this is, the 
harder it is to negotiate corners; the higher, 
the easier. Desired course length and number 
of players are also requested at the same time. 

The race then starts at line 305, a loop in 
which eight plus-signs arc Poked on to the 
screen at line 380, representing the car bonnet. 
Lines 390 to 440 then move the road accord- 
ing to the car*s movement. The keyboard 
buffer is scanned and the joystick read while 
line 450 halts the program for a time dependent 
on the speed of the car — top speed 255 km/h. 
Lines 460 to 470 produce the sound of the car 
engine and 480 increases the distance travelled. 
If you drive for one hour at 60 km/h you will. 



unsurprisingly, cover a total distance of 60km. 

Line 530 checks if you are driving off the 
road. If you are, it jumps to the subroutine 
making you move further off the road for a 
random number of times. If you are not 
driving off the road, line 540 decides whether 
the road ahead should be left-curved, right- 
cur\'ed or straight. Line 550 checks to see if 
you have crashed by looking to see whether 
the plus-signs have been erased by the road. If 
they have, it makes an explosion. From there 
to line 600 the program returns back to line 
375 unless the finishing line has been crossed 
or the car crashed more than five times. 

In this case, the program moves to lines 
3000 to the End. In this, the driver's time is 
displayed. If there are still more contenders, it 
then returns to the start of the race track for 
the ne.x't driver. If the driver was the last 
contender, the competitors' results are once 
again displayed. 

To fit the program into an unexpanded Vic's 
memory, first write lines 10 to 100 leaving out 



all the Rem statements. Then change the Poke 
addresses as shown. 

Line New address 

10 6800 + S 

40 6830 + S 

60 6860 + S 

90 6890^5 

Change the last few items in the Data state- 
ments of the following lines to the new 
numbers given — in each case, the numbers to 
be changed arc those following the number 76* 



Line 


Old 


New 


30 


112,23,£ 


144,26,£: 


50 


212,23,£ 


174,26,£ 


80 


56,24,£ 


204,26,£ 


100 


156.24.E 


234.26.E 



Next, Save the program on tape, then write 
the rest of the program as listed, leaving out 
the following sections and any Rem statements 
that might turn up: lines 101-260 inclusive, 
and lines 1999-2280. 

In line 390 delete the Gosub 2000; in lines 
1000-1030 change the SYS addresses to 6800, 
6830, 6860, 6890 respectively, from what they 




NGHT 



7 Ren MftCHINE CODE TO 

8 REH DRflU RORD. 

9 REM 

10 RERDft* :IFfif<>"i"THENPOKE$00O*S.Va.<ft»> S-Si^l GOTO10 

11 rt-RHDC-TI) 

2e DfiTA24,165>e. 233.22,176,1. 96.24 

30 DATA169. 7$. 160.0. 145.0. 165/0.233^20. 133.0. 76. 1 12.23. t 
35 S«0 

48 REfiDflf :IFft*O''#"THEHPOlC£6100+S.VftL<ftf > :S«S+1 ;6OTO40 

56 DfiTft24. 165. 0.233. 22. 176. 1.96. 24. 169. 77. 160. 0.145. 0.165. 0.233. 22. 133.0. 76> 212 
.23.« 

55 S*0 

56 REM ^4««*)|i«««4^** 

57 REM MftCHUC COB^ 

58 REM ERASE ROfiD, 

60 RERIiRt IFftf<>-i"TWEf*»OKE6200*S.VfkL<A*> :S*S+1 : 00X060 
70 DATi^4. 165.0,253.22. 176.1.96.24 

8€< IiATA169.32.160.e. 145.0. 1650.233.20. 133.0. 76.56. 24. • 
85 S=0 

90 REfiDKf IFAf<>"i-THEKPOICE6300+S>V^<ftf>-S-S41 GOTO90 

100 0flTfi24,165..0.233.22. 176. 1.96.24. 169.32.160.0.145.0.165*0.233.22.133.0.76.15 
6.24.# 
Ue REH 

120 REM ftBDftESSES 
130 REN mu LEFT 6000 
140 REn DRW RIGHT 6 IOC 
150 REM ERS LEFT 6200 
160 REM ERS RIGHT 6300 
170 REM 
130 REM 

190 REM THE BASIC 

191 PRIHTMIHSTRUCTIONS?" 
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were previously — 6000, 6100, 6200, 6300 — 
and in line 260 type Poke 650,128. Now, Save 
the program after the first part. 

The loading procedure for the uncxpanded 
Vic program is as follows: wind the tape to 
wherever the first program is stored and then 
type Load> and when the program has loaded, 
Run followed by New and Load again. The 
game is then loaded. 

This an an assembled version of the 
machine-language subroutine starting at 6000 
(or 6800)1 

LDY#0 

STA <0>,Y 

SBC#22 

STAO 

JMP 6000 or 6800 

on the unexpanded Vic. 



CLC 
LDAO 
SBC#22 
8CS1 
RTS 
CLC 

LDA# 78 
A joystick cannot be used on an unexpanded 

Vic. 

The other machine-code subroutines are 
almost identical. AH are written in 6502 
machine code. H 




\CER 



ViC'20 addresses. 

1024-7679 RAM, for programs, on 

expanded Vic 
4096-7679 on unexpanded 
7680- 818S screen memory 
36879 screen /border colours 
36878 volume of sound 
36874- 36877 sound speaker channeis, value 
>128 and sound emits from 
appropriate speaker. 
650 key repeat 0128 and all keys repeat) 
649 length of keyboard buffer 
657 disable switching keys 
36869 location of character generator in 
memory, if 240 then in ROM 32768 
0,1 zero page RAM — usually not 
used by Vic's OS 
36867 rows on Vic screen I x 2) 
37152, 37137, 37154 Vic user port for 
joystick 

The above addresses in the Vic would need 
to be changed for conversion to other 
systems. 



192 CETflf : IFfiK>"N**ftNW»<>"V"THENl?£ 

193 IFftf="V-THEHGOSUB220e 

280 P0KE36S7S. 31 - P0KE658. 128 : P0KE657, 12© .'P0KE649. 1 : P0KE36869, 249 : P0KE36874, : PO 
KE3^75.W 
2 i P0KE36867 . FEEK< 36867 >flND1290RC 46 > : P0KE36S76. ^ P0KE36S77. P0K£36e78. 
220 PRINT -nSSW NICHTDRIVER 



230 
240 
250 
260 
270 
2S0 
290 
308 
301 
305 
?10 
320 
330 
340 
32> 
350 
?60 
570 
375 



FOR I =7680107701 POKE 

FORI S77S9T07768STEP- 

F0RI=:b:l64TC$[$5 POKE 

PRINT PRINT "WRITTEN 

INPUT-LEVEL OF PLfTV'" 

LE-LE*1 

INPUT "COURSE LENGTH" 

INPUT-HO OF PLAVERS*' 

DIhTT<PL>.TT*CPL) 

FCRO=iT0PL 

FOR 1=1 TO 1000 NEXT 

PRlHT*'3<3*Jf.*>4NIGHT 

FRIHT**SPE£D 

PRINT"PLAVER • "a"ll 



1 . 160 • POKEI+30720. IfiHD7 ^ NEXT 

1 : POKE I , 1 60 : POKE I +30729. I RHB7 ■ NEXT 

M^e POKE I +3^720. CI -DftND? NEXT 

BV KDIRK LAMPES. " PRINT 

;LE IFLEOINT<LE>ORLEOABS<LE>ORLE<1THEN270 

;CL ■ iFCLOiHT<CL>0RCLOFiBS(CL)THEH29e 
;PL.IFPLOIHTCPL>ORPLOftBSCPL>ORPL<lTHEN300 



DRI VER***4Jfc" : PR!NT''l!ftIOTllia!l«K3a ••; 

DlSTftNCE- CftR NO ■ "; 

" : PCB<E3607^. 1 1 ;P0K£36S67.P£EKC36867>ftND129ORC 



L-0 $P- 10 CN^l DS-0 ^ R-0 : RR«7$21 - RL=7$00 • TS=e 

GOSUBI000 

GO3UB1010 X=TI V=TI 

PRiHT"s«»i)©aw«wwKi;*w>>»»pp»p«^ intcds>- 



•T''THEMI»LE'60T042e 



376 PRINT*^^:li!K>IiO!ieIi!M«*4«IIiI«>»W*Mi»t:rCH"B* 
330 F0RI«79e7T079W FOKEI .43: NEXT 
390 FORI^ITOLE GETRf OOSUB2C80 IFR*=''G-*ORftf= 
400 IFP$»"F"THEH(^)SUB1040 
410 IFfl*="H"THENOOSUBl280 
42B »4EXT; IFftK>"0-ANnfl*O* T-THEM445 
430 IFRf-"G''flNBSP<255THENSP«SP+I 

440 IFftt="T"ANDSP>0THENSP=SP-l PRINT-'isSW^W^lWiJ^^ '; ^PRINT' 

I"SP" 

445 IFSP»0TH£N375 
450 F0RI = 1T064*4-I-SP-*€XT 
460 3S=(3PRNB63>+l2S'i'INT<cSP*64>/645*10 

470 P0KE36§74, SS : P0KE36S75 . SS : P0KE36376 ^ SS ^ P0KE36877. SS - P0KE36878. 1 5 
*4^0 B$»DS*<:(TI-X>/2r6>#$P 
490 IFf<O©aN0R<>lTHEH53© 
500 T=RN0< 1 ? IFT<. lTHEN00SUBie4e GOTO550 
510 1FT<:.2TH£NGOSUB120C 
526 0010558 

530 IFR:;0»iHBRND< 1 K. 95THENGOSUE120e - IFRt4D< 1 »- 8THEN53© 
535 IFR>0THEN550 

540 IfkHdi 1 X. 95THENGOSUB1040 • IFRN»( 1 ».aTHEN540 

550 ft=0:FORI*=79O7TO7?14: IFPEEK<I>043ftNW>EEK<I>032THEMft»9:I«7914 
560 NEXT IFAO9THEN590 

570 P0KE36874. ^ P0KE36875. © - P0KE36876. P0KE36877. 128 ^ FORI = 15TO0STEP-1 • P0KE3687 
S.I 
580 FORJ-lTb500 ; NEXT NEXT :CN»CN*1 : lFCN>5THENTT*<Q>tx"C" = GOTO3000 
590 IFBS>=CLTH£N3000 
595 IF$P>TSTH£MTS«SP 
680 X-TI G0T0375 
999 GOT0999 
1800 POKE0, RL- INT <RL/256>*256 = POKE 1 . INT<RL/256> • SVS60ee RETURN 

1010 POKE0 . RR' I NT< RR/256 > ^256 ' POKE 1 ^ I NT< RR/256) ■ SVS61 88 - RETURN 

1020 POl<E0/RL-INTCRL/256)*256 POKEl. INT(RL/2S6>:$V$€200 RETURN 

1830 POKE0 . RR- IHT<RR/2S6)*256 • POKEl ^ INT<RR/256> • SYS63e8 ^ RETURN 

1040 GOSUB102O C<rSUBl838 

1058 IFL>=0THENL»L+i - RL«Rt*l • GOTOie?© 

1068 IFL<8TH£NL-L+l:PL=RL+22 

1870 IFR>0THENR«R-1 :RR»RR+1 : GOTO 1098 

1 088 I FRC-8THENR-R- 1 ^ RReRR -22 

1098 6OSUB1800:GO3UBieie RETURN 

1288 GOSUB1020 G0SUBie30 

1210 IFR>«8THEHR»R+1 RR=RR-1 G0T01238 

1 228 I FR<8THENRsR+ x r RR=RR^-22 

1230 IFL>8THENL=L-l;RL»RL-l GOT01258 

1240 IFL<=0TH£NL=L-1:RL=RL -22 

1250 G0SUB1000:GOSUB1010: RETURN 

1999 REM JOySTICK 

2080 IF<< PEEK ( 371 37>>BND4>=:8THENftf="G*' -RETURN 

2810 IPi ^.P£EK<3?1 3?>>RND8>^8THENfif="T" RETURN 

2028 IF<<PEEK<37137>>RNDl6>«8THENRSis'T" -RETURN 

2030 P0KE37154. 127 IF-C(PE£KC3?l52>FlNDla8>-0>*lTHENft*«•"H- 
2848 P0KE37i54.a55 RETURN 

2200 PRINT-niMSTRUCTIONS-* 

2210 PRINT PR I NT-F=LEFT" 

2220 PRINT"HeRlCHT" 

2230 PRIHT"T=DECELERflT£" 

2248 RRINT'^GaftCCELERHTE" 

2250 PRINTS PRINT ''OR USE JOVSTICK" 

2260 PRINT PRINT"HIT fl KEY" 

2270 GETAf IFAJ*='*'*TH£N2278 

2288 RETURN 

3088 P0KE36874 . 0-POKE368?5>0 : P0KE36876.8 : PDKE368r7. - P0KE36867. PEEK < 36867 > AND 12 
90R<46> 

3010 P0K£36879>25 V^Tl-V- TT<0>=V 

5828 iS-RINT-^-XS^tftVER-O" : '* ■ IFTT*<0>s-C"THEMPRINT"CRftSH£D. ■ .G0T03858 

5858 FRINT'*CROSSED THE FINISH" 'PRINT^LINE IN ft TIME OF** :PRINT"iriNT<V/60>"SeCS" 

PRINT 

3048 PRINT"TOP SPEED "TS^'KrVH" 

3850 FORI- 1 TO4080 ^ NEXT - NEXT 

?860 PRINT-'HTHE FESULTS '-rpRINT 

3878 FORI=lT0Pt PRIKT**PLfiV£R"I-:-'; 

3088 IFTTicD^-CTMEKPRlMT" CRftSHED** :GOTO3l00 

3098 FRINTINT<TT<n/68>"SECS-' 

3180 NEXT 'PRINT PRINT 

3110 IFPL«1THEN3160 

3128 PR I NT "THE WINNER "PRINT B=0 

3125 FORI^ITOPL 

3126 IFTTf<:I>0'*C"T^O«^I•I=PL 

3127 N£XT:IFft«8TJ€Nft*PL 

3130 FORI'lTOPL IFTT*<I>='*C"THEH315e 

3140 lFTT<I><TTCft>TKeNft=I 

3158 NEXT IFTT*«^>0-C"THENPRINT"PLflVER»fl 

3155 IFTT*CA>«-C"THENPRINT**HOBODV. " 

3168 print: PRINT- aHIT ft KEV* ** F0ftI=lT018:G£Tft*-NEXT 

31 78 GETflf IFftf = •* " THEN31 70 

3188 CLR^GOTO280 
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The high-resolution 
graphics capabilities of the 
Dragon 32 are excellent, 
but the manual suggests 
that the best way to 
produce a picture on the 
screen Is to resort to a 
pencil and a high- 
resolution grid. The 
standard graphics 
connnnands and the manual 
give you a high degree of 
control over drawing high- 
resolution pictures but 
need to be planned 
carefully. Keith and Steven 
Brain's drawing program 
allows you to take 
advantage of the Dragon's 
best graphics features 
while giving you the 
freedom of a true artist of 
the electronic screen. With 
the program you can paint 
and fill in areas of the 
screen as your creative 
drive demands. 

Purists will always insist that programs 
should be written away from the keyboard. 
The more spontaneous among us find direct 
drawing on to the screen preferable. This 
article deals with some of the difficulties 
which have to be tackled to enable this on the 
Dragon. 

Curves and colour 

The first problem encountered is the in- 
ability to Print on the high-resolution screen 
or to make inputs in high-resolution mode, but 
fortunately these problems can be overcome 
via the InkeyS function. Although the Line 
and Circle commands require specification of 
start and end co-ordinates, the Draw command 
is much more lenient and is easily accessed via 
Inkcy$. 

The default value for any of the standard 
draw commands, Up, Down, Right, Left, E, 
F, G, and H Diagonal is one scale unit. There- 
fore these can be called by a single Inkey$ 
character, to give a single scale to be achieved 
by the following simple subroutine: 
20A$ = INKEY$ 
30 IF INKEY$ = "" THEN 20 
100 DRAW A$ 
Curves can be constructed by judicious use of 
these keys at the minimum Scale setting. 

The fundamental Scale unit must be defined 
at the start of the program, together with the 



DRAGON 




PMode and Screen lype, but Scale can also be 
varied during execution by means of the S key 
and evaluation of AS. Depression of this key 
can be made to increase the value of ihc Scale 
unit thus: 

10 PMODE - 3,1: SCREEN - 1,0: S - 4 

40 IF INKEY$ = "S" THEN 8 = 3 + 2 

50 DRAW "S" + STR$(S) 
Another key can be used lo reduce or reset the 
Scale to the original value and thus one key 
gives a wide range of Scale factors. 

Colour can be reached similarly by checking 
if the InkeyS function is a numeral whose Val 
can be used to set the subsequent Draw- 
colour, by examining the ASCII value in the 
new line 100. 

60 A = ASC(A$) 

100 IF A>47 AND A<57 THEN C$ = A$ 
ELSE DRAW A$ 
Blank moves can be made by Drawing in the 
background colour, and these moves can also 
be used to erase unwanted parts of the picture. 
Any permitted Colour for the selected PMode 
can be called. 

To aid composition, a flashing cursor can be 
provided to indicate the current Draw 
position. It does this by rapidly Drawing in a 
visible Colour and then Drawing in the 
reverse direction in the background Colour. 
30 IF A$ = "^' THEN DRAW 
"S1C1R1C0L1": GOTO 30 



Further assistance can be provided via the 
Sound function. An audible feedback can be 
provided for each type of key depression: 
different tones can be constructed around 
middle C — 89 — from the ASC value of the 
InkeyS string. 
110 SOUND (89 + ASCIA$)), 2: GOTO 30 
For the final touch, more colour can be 
added to the screen via Paint. This is reached 
through P, returning the screen to low* 
resolution and requesting the co-ordinates and 
colour information to be added. As the high- 
resolution screen is not cleared, return from 
this subroutine to high-resolution reveals 
Painting in progress, and further Drawing can 
also take place. 
70 IF A$ = "P" THEN GOTO 200 



Figure 2, 

10 CLS0 

20 X=RND<7):Y=X*16=Z=143 

+Y 

30 N=RND<510>*-PRINTe<N). 

CHR#(Z) i 

40 A=255"INT<N^'2)aFA=0T 

HENA=1 

50 SOUNDA>1:GOTO20 
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200 CIS: PRINT "PAINT COORDINATES";: 
INPUT PI, P2: PRfNT "PAINT COLOUR";: 
INPUTPC:PRINT"BORDER COLOUR";: 
INPUT BC 
210 PMODE 3J: SCREEN 1,0: PAINT (P1, 

P2), PC, BC: GOTO 70 
Having composed a masterpiece worthy of 
Rembrandt or Picasso, one obviously would 
like to retain this for posterity. 

Ahhough the Get command allows storage 
of screen information in an array^ it cannot be 
used to store the entire screen due lo memory 
limitations. Each screen would require the 
setting up of an array of 256 * 192 units — 
more than 48K. A more conservative alterna- 
tive was suggested by examination of the 
Dragon memory map which revealed that the 
first four Pages of high-resolution RAM lie 
between 1536 and 7679, A subroutine which 
Peeks the values in these locations and Loads 
them into an array can therefore store the same 
information in much more compact form^ 
about 6K. 

Cut access time 

For more permanent storage, this array can 
be put on to a cassette as a data file. Whilst this 
approach does work it is rather slow as a 6K- 
long data file takes over five minutes to load* 

This problem can be easily circumvented by 
use of the CSaveM and CLoadAl commands 



to Save and Load the contents of high- 
resolution graphics pages as a machine-code 
file. This reduces the access time to only 20 
percent of that required for a data file and 
makes storage of detailed freehand pictures 
^sy. 

A complete program for realtime on-screen 
drawing based on these principles is given in 
figure L This is rather more complex and 
incorporates a number of devices to make it 
more user-friendiy. 

Program devices 

Line 20 includes B$ which contains a list of 
all permitted keys, and X$ which lists the 
number of high-resolution pages for each 
mode. Line 30 requests the PMode and Screen 
parameters to be used, and sets the default 
Scale value to four. Line 40 uses string-slicing 
to set PG to the appropriate value for the 
number of pages required. 

Line 50 sets up the high-resolution displayj 
and moves the cursor to the top left-hand 
corner. Line 60 checks for instructions and^ if 
there are none^ flashes the cursor. 

Line 70 uses the Instr function to check 
whether an incorrect key has been depressed, 
and if so sounds a raspberry. 

Line 80 sets the Scale and Colour para- 
meters for each movement. Line 90 checks 
whether an increase in Scale is required, and 
line 100 resets Scale to the default value. 

Line 110 checks for **C** for clearing the 
screen. After a few accidental disasters this 
requires confirmation of actron via the sub- 
routine at 260 which requires an Input. 

Line 120 checks for **P" and leads to the 
Paint subroutine at 240, which allows blocks 
of colour to be added. Warning: watch out for 
pinholes in your piaures — the paint can spill 
through them with disastrous results. 

Line 130 leads via i to the Save routine^ and 
140 via @ to the load routine. Both of these 
subroutines request a file name> and ask if the 
recorder is ready. 

To avoid recognition of taped machine-code 
files when making a directory, an M is added 
to the selected file name. The Save routine 
displays that Saving is in progress, and that 
Saving has been completed. As the high- 
resolution screen is set up before activation of 
the CLoadM, the result is an impressive build- 
up of the complete picture from the top of the 
screen as loading progressess. 

Line 150 is the default which checks if 
InkeyS is a number and, if so, alters the 
Colour value, or Else draws U, D, L, R, E, F, 
G or H — all one-scale units. If background 
Colour is seleaed then obviouslv a blank 
move is achieved. 

Line 160 makes a sound related to the 
ASCII value of InkeyS to confirm the selected 
move, and returns to the keyboard-scanning 
mode. 

Figure 2 is a simple program which builds 
up a display of blocks of colour on the screen. 
As each randomly-chosen block of colour 
appears in a random position on the screen, a 
note sounds. The notes are high if the block 
appears towards the top of the screen and low 
towards the bottom. The program is not parti- 
cularly sophisticated but it does indicate how 
easy it can be to create a background display or 
conversation piece perhaps for a party. H 



Figure t. 

18 REMDRAGARTCOPYRISHTK& 

SBRAIN1382 

20 B**"CUDLREF6HSXP01234 

5678et":X$=" 12244" 

30 CLS0 = PRINT"MODE";aNP 

UT2.PRINT"SCREEN"; = INPUT 

Y = S=4 

40 PG$=MID$<X*.Z+1.1)^PS 

=VAL<PG$> 

50 PM0DEZ,1:SCREEN1/Y-'DR 

AWBM0 .0" 

60 A$= INKEY* = IFA*= " "THEN 

DRAW'S lClRlC0Lr'=GOTO60 

70 IFINSTR<1.B$.A$)=0THE 

NSOUND2.5:GOTO60 

80 DRAi4"S"+STR*<S)-DRAW" 

C"+C$ 

90 A=ASC<A$> = IFA=83THENS 

=S+2= GOTO 160 

100 IFA=88THEN5=4^G0T016 



110 IFA=67THEN260 

120 IFA=80THEN240 

130 IFA=34THEN170 

140 IFA=64THEN210 

150 IFA>47ftNDA<57THENC$= 

A*ELSEDRAMA$ 

155 DRAW"S"+STR$CS)DRAW 

»C"+C$ 

160 S0UND<89+ASC<A$>>/2= 

6OTO60 

170 CLS4=PRINT"SCREENSAV 

E" •' GOSUB220 ^ CLS3 = PRINTei 

92 /'SAVING SCREEN" 

1 80 CS A VEMF$ . 1 536 . < 1 536+ 

<1535*PG>>,<1535*PG> 

190 PRINTe384/'SCREEN SA 

VE" • PR INTe480 * "PRESS SPA 

CEBAR TO CONTINUE" 

200 I F I NKEY$= " " THEN200EL 

SEGOTO20 

210 CLS2=PRINTe0 /"SCREEN 

LOAD" = GOSUB220 •■ PM0DE2 . 1 = 

SCREEN 1 . Y = CLOADMF* ■■ 60T06 



220 PR INTei60 /'FILENAME" 
.; :INPUTF$:F$="M"+F$ = PRIN 
Te224/'WHEN TAPE READY P 
RESS SPACEBAR" 
230 IFINKEY$=""THEN230EL 
SERETURN 

240 CLS0=PRINT"PAINT CO- 
ORDINATES"; = INPUTPl .P2=P 
RINT"PAINT COLOUR"; aNPU 
TPC-PRINT"BORDER COLOUR" 
} •■ INPUTBC 

250 PMODEZ . 1 : SCREENl . Y = P 
AINTCPl .P2>.PC.BC=6OTO60 
260 CLS4:PRINT"CLEAR SCR 
EEN <Y/N> } •• INPUTD$ = IFD$< 
>" Y"THENGOTO50ELSEPCLS = G 
OTO50 
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16KZX 

SPECTRUM 

GRAPHICS 

SUPERDRAW16 

16KZX 
SPECTRUM 
GRAPHICS 

• 16K Spectrum graphics pack. 

• Full screen high resolution colour. 

• Moving cursor control. 

• Large alphabet facility. 

• Pictures saved on cassette* 
•Automatic "slide show" option, 

•Menu driven, easy to operate, crash proofed. 

• Documented to usual high Video Software standard. 

• Demonstration slide show. 

•Audio commentary on reverse of cassette. 

If you've now got your Spectrum you will be wanting to 

explore its graphics potential. SUPERDRAW16 will help 

you get the best from it. 

Price: £5.00 inc. VAX P. & P. Immediate delivery. 



© 



Stone Lane 

KiNVEJt 

STOl/ItBlUOGE 

WESTMlOLANOS 

EnCLAHO 



VIDEO 

SOFTWARE LIMITED 
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Professionally Written and Produced 
Software for the Home Connputer 

From M.E. Evans the author of: — 



^■X MONSTER MAZE 
OU DEFENDER 

comes a game for the 



ESCAPE 

Can you find the axe to break down 
the exit door of the maze and 
ESPACE^ The maze is inhabited by 
5 hunting dinosaurs including a 
TRICERATOPS who has the habit 
of hiding behind the hedges, and a 
PTERANODON that soars over the 
nrtaze to swoop down on you. 

Trade enquiries welcome 
at address below. 



FortheZX81 
SPECTRUM 




Send to: NEW GENERATION SOFTWARE 
FREEPOST, oldfand Common Bristol BSISSBR 

(rk> st&fiH> r^4d in UK) 

or for INSTANT CREDIT CARD sales nng 0V930 9232 



Please send me a copy of Escape for the 16k Spectrum. 
I enclose cheque/P.O* for £4.95 

Mr/Mrs 

Address 



H&H 



H SOFTWARE H 

Software for the BBC Computer : 

Model B only 

ALPHA BETA A complete Word Processing Package with i 
instantaneous response. Features include automatic wrapround, ; 
insert, delete, over-write, title centring, tabs, merging and other : 
editing facilities. Up to 224 lines of 80 characters can be produced. \ 
For longer documents editing between files is possible. Price I 
includes a manual and labels for the red keys , , . ..t28.50 \ 

BILLIARDS This is a game of skill and cunning. Key in the direction, 
pace and backspin on your cue ball and watch the result. The 
computer does the rest. . ... £8.50 

TESS A program for graphic designers or one just for fun. 
Tesselations are shapes that fit together leaving no gaps. You start 
by drawing a shape and the computer makes sure it will tesselate. 
When you're ready, fill the screen with many copies of the shape in a 
variety of colours, patterns and sizes. Animations are possible too. 
the tape includes an example , . £8.50 

Modal A or B (Family games wrth sound and colour) 

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer 
bounces inside a blue box and rebounds off a hidden shape. Can you 
identify the shape before your opponent. The RACE is between a 
hare and a tortoise. First one to the flowers wins £5.50 

SIGNALS and MAGIC Make up sums to reveal a hidden shape. 
Guess the shape to get bonus points. Complete a magic square to 
get promoted and hear the fanfare. The higher your rank, the better 
the fanfare. 3 ievefs of difficulty £5.50 

g Prices include cased cassette, instructions, postage etc. 

g Please send orders and cheques/ PO/Transcash (No. 614 131 707} 

ic to: 

£ H€rH, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE. 

£ For further information please send S, A.E. 
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THE LARGEST SELECTION 
OF GAMES IN THE WORLD 

We Stock the BIG NAMES 
in Computers including 

ATARI 400/800 
SINCLAIR zx 81 
ZX SPECTRUM 

VIC-64 
DRAGON MICRO 

and a wide range of 
independent 

SOFTWARE 




Main Computer Branches: 



Atsoat: 



22 OXFORD STREET, London W.1. 
439 OXFORD STREET. London W.I. 
52 WESTERN ROAD, BRIGHTON. 
184 REGENT STREET, London W.I. 
254 REGENT STREET, London WJ. 



v^ 
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1 



lese 



NTIf* 



KEMPSTOIVI (Micro) ELECTRONICS 



'>'''■' ZX SPECTRUM HARDWARE 

We are proud to announce that we have developed 
for the ZX SPECTRUM a new 24 line programmable 
peripheral Interface using MOS technology with 
the following features: — 
m 3x8bitports 

• Port mapped, using IN and OUT commands 

• I/O via 16 pin DIL sockets 

• I/O also via 28 way edge connector 
•Can be used In BASIC or Machine Code 

The port is available fully built with a detailed set of 
instructions and control applications. The port can 
either be used with out motherboard, thus allowing 
a further card to be used, or with a stackable 
connector. Either way, it means that Micro-Drives, 
Printers, etc., can still be used with the port. 
Please note that this is DEFINITELY NOT a ZX81 
MODIFICATION but an exclusive design for the 
new ZX Spectrum. 

ZX Spectrum PPI port £16.50 

ZX 2 slot Motherboard £16.95 

ZX Stackable connector £ 5.50 

All prices inclusive of VAT, but postage must be added at 70 pence for a 
single item, 100 pence for 2 or more items. Available by mail order only. 
Cheques, P.O's made payable to: 

KEMPSTON (Micro) Electronics 

60 Adamson Court, Hillgrounds Road, Kempston, Bedford MK42 8QZ. 
Pfease aflow 2 1 days for delivery, S.A.E. in all correspondence. 
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1 Quantity 


Daicfiptlon ' 


UnK prie* 


Amount 




2X Spactrwm PPI Port 


€ie.so 






2 Slot Motherboard 


n6J6 






St«ck«bto Connector 


€5.60 




1 V^ll 




Postaga 
Total 
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GET MORE FROM YOUR PERSONAL 

COMPUTER 

Ian Hickman 

Written for the personal computer enthusiast 
who can handle simple BASIC programming but 
who wishes to delve more deeply into this 
fascinating subject. The book explains how 
microprocessors work, how they form part of a 
microcomputer system (vdu, printer etc.), the 
use of compilers and interpreters and machine 
code programming. A final chapter gives 
helpful guidelines on 
choosing a computer 
for a specific 
application. 

408 01131 9 
144 pages 
£5.50 approx 





FORTHCOMING 

6502 MACHINE CODE FOR BEGINNERS 
A P Stephenson 

408 01 31 1 7 176 pages approx £5.50 approx. 

OTHER TITLES OF INTEREST . . . 

MICROPROCESSORS: YOUR QUESTIONS 

ANSWERED 

Alec Wood 

408 00580 7 160 pages £5.45 

BEGINNER'S GUIDE TO 
MICROPROCESSORS 
E A Parr 

408 00579 3 224 pages £3.95 

BEGINNER'S GUIDE TO BASIC 

PROGRAMMING 

A P Stephenson 

408 01 1 84 X 1 76 pages £3.95 

ORDER NOW from your local Bookseller 

In case of difficulty send cheque/ PO with order to 

Publicity - NTB 1 1 at the address below:- 



ewnes Technical Books 

BOROUGH GREEN, SEVENOAKS. KENT TN15 8PH TEL: (0732) 884557 



(YC- 11/82) 
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MUSIC 



THE SOJND O 



The hills could be alive 
with the sound of your 
Atom if you take David 
Morton's advice. 

Most microcomputers can make noises, 
though sometimes their range is Umited. Apan 
from sound effects for games this capacity has 
an obvious application in music production, 
Howeverj if youj like mc, are completely 
unmusical you will not have been able to make 
the best use of the variety of programs 
allowing you to compose, play and store 
music. Why not use the computer to compose 
and play short melodies? 
A computer can compose tunes by basing its 



12F^ 



9C 



8B- 



7A 



6G^ 



5F 



-4E- 



3D 



composition on a pattern of established music. 
This is done by taking a piece of music, 
splitting it into bars and storing them in 
memory. Bars can then be selected at random 
and joined together to form flowing music. 

The disadvantage of this method is the large 
amount of storage needed. Another approach 
is to analyse examples of a composer*s work 
statistically, and this is the approach covered 
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here. The programs are wTitten for an Acorn 
Atom, but arc easily modified for other 
computers with sound-generation facilities. 
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2 
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4 
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68 
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Tab/e J. 


The Strauss probabilities. 



















It is simple to coimt how many times a pani- 
cular note occurs, but this is not much use for 
composition unless the number of times a 
particular note follows any other note is 
counted. It is then possible to calculate, given 
a note, the probability that any other note will 
follow it. If a table of such probabilities is built 
up, a fingerprint is provided on which the 
computer can base its composition. This 
fingerprint is different for each composer. 

The first program produces this table of 
probabilities, but requires some time to enter a 
substantia! number of notes at the keyboard. I 
have therefore given the results from two runs 
of the program on different composers. For 
simplicity, and because of the limit on storage 
space, I have confined the analysis to 12 notes 
and ignored the duration of each note. The 
notes are entered as the numbers 1-12 repre- 
senting the notes as indicated in figure 1. 
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Each analysis should ideally be confined to 
ihe music of one composer; a variation in style 
confuses the results. The program is simple. It 



counts the number of times any note follows 
any other note> building up an array of 144 
elements. 
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Table 2. 


The U.S. composer's 


probabili 


ties. 

















On completion of the data entry, indicated 
by entering an 0, this array is convened to an 
array of probabilities in which 255 represents 
certainty and impossibility. The two tables 
of probabilities below were produced from 
about ten melodies each, the first by Strauss 
and the second by an American composer. 

Each table can be stored in memory as an 
array — although I used the Atom*s byte- 
vectors to save space. In each table the last 
note to be played is represented in the extreme 
left column, and the probability of any note 
following it is represented by the members of 
that row. ThuSj in the first example, the 
probability that the note C2 follows Bl is 
141/255 and it is impossible for the note C9 to 
follow Bl. 

The second program uses the second table 
of probabilities to decide on a series of notes, 
playing and drawing them as it does so. 

A range of notes 

In this program, the subroutine between 
lines 330 and 350 decides on the next note to 
be played by choosing a random number 
between 1 and 255, and then looking along the 
appropriate row of the table. The members of 
that row are added together until the sum is 
greater than the random number. The note 
whose probabilit)^ was last added to the sum is 
chosen as the new note, which is played and 
drawn on the screen. 

The Atom*s speaker is connected to Bit 2 of 
an output port and a tone is produced by 
Exclusive-Oring the port with 4. The speed at 
which this is done determines the frequency of 
the tone produced. The assembler routine at 
line 80 does this; it is an exact copy of the one 
from the Atom's manual. 

The frequency' is determined by the contents 
of the accumulator and the duration of the 
note by the Y-register. These are calculated by 
Basic before entering the machine<odc 
routine at line 310. 

The numbers representing the frequency of 
each note are stored in another array, and arc 
calculated from the fact that the time between 
successive blips of the speaker is 5*x+17 
cycles, which at 1 MHz is (5*x+17)*10-^ 
seconds. The value of x can therefore be easily 
found. The frequencies I used are listed below 
and are based on a middle C of 262 Hz. 



tote 


Frequency Hz 


X 
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988 


199 
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1047 


188 


D 


1174 


167 
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1319 


148 
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1397 


140 
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1568 


124 


A 


1760 


110 


B 


1976 


98 
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2093 


92 


D 


2344 


82 


E 


2637 


72 


F 


2794 


68 



The music produced by this program, 
although far from random, tends to lose 
structure over a long period of time. There is 
some scope for improvement. For example, it 
is possible to analyse three or more note 
sequences instead of two, or to take account of 
the length of notes. Much better results are 
obtained when a programmable sound gener- 
ator, tike the AY 38910, is used. 

(continued on next page} 
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(continued from previous page) 

18 P.*12''" -*4>««*nusic analv 
^^r***'**" ' *■ ' 

28 P." THIS PROGRfiH WILL CRER 
TE a TftBLE IN WHICH " 

38 P. "THE PROB, OF fiNS' NOTE F 
OLLOUING fiNV OTHER NOTE ISGIUEN. 

48 P."" PLEASE ENTER NOTES fl 
S THE NUMBERS 1-12.-'"' 
58 P. "press a key"; LI , «FFE3 
68 P.»12 
78 U=»2S88;F .N=eT0144;»?H=ejM 

80 REM INPUT NOTES 

98 0=8, DO 

188 IN.NilF N<dOR H>12;6.1d8 

Ue P=<0-l>*12+N-l 

128 U?P=U?P*1 

138 0=N 

148 U.N=8 

150 REM CRERTE PROBS . 

168 F.X = eT0l44S. 1-2;S=8 

178 F.V=X T0<X+11> 

180 S=S+U?Y;H. 

198 IF S=8;S=1 

288 F.V=X T0<X+I1> 

218 «?V=y?V*255/^S 

228 N.;H. 

238 P.'"TR8LE OF PROBS IS STOR 

ZO IN U?e TO «?143."' 

248 END 

le P .*12'" 

SES^TUNEs'- ^"^^ ''ROGRflMME COWPO 
30 P. "THE fiTOM IS Grt'EH THE"^ 
"PROBflBILITV" 

48 P." THftT flNV NOTE WILL FO 
LLOU fiNV OTHER NOTE . " 

50 ? t71=t85FFE32e; ! t75=«6878 
68 DIM F12.UW4,W144.P-1 
78 P.*21 

88C :UU8 STR «88;L&Ree 
98:UU2 L0X«88 
18e:UUl DEX;BNE trfWl 
118 E0R84;STRi8d82 
128 DEV;BNE yy2:RTS; 1 
138 P.«6 



148 F?e=199;F?l«l88)FT2«167jF? 
S=l48;F?4=t48;F?5»i24 

158 F?6«118iF?7=98;F?8=92;F?9= 
82;F?18=72;F?ll=68 

168 F .X = 8T0l44;tt?X=6;H. 

178 U?2 = 255.:U?14=25S:«?24 = 16j« 
?25=163 W?26=32;«?27=S8;y?2S=48 

188 U?29=I6; W?31 = I5.jU?33=16i«7 
34=16.W?37=15;W?38=96;W?39=48 

198 «?4e = 64iU?43=-l6l«?46=l6;«? 
58=32; UTS 1 = 64 ;W?52 = 8e;W?53=32 

288 U?5S = 32;U?56=l5jU?64 = 64.:U? 
65=4 7;«?67=96;«?68=47j«?79=255 

218 U?86 = 16;«?88=89,'y?e9 = I5;«? 
90=16; U?9 1 =64 ;U?92=48:y?94=16 

229 U?9a=16; W? 108=16. !W? 181 =16; 
U?l 83= 1 43 ;W?1 84=32 ;W?1 86=32 

230 W?il6=127;tf?llS=128;tf?127» 
64 ;U? 128=11 1 ; W? 1 29=48 ; WTl 30=1 6 

248 U?131=16;U?139=95;M?i41=16 




LENGTH ?*;L1 , •? 



i»iii*«i«iii«conpos 



258 H=ft.R.:tl2 

268 P. "" NOTE 
1 !fi = <?»?e-47>*2 

270 GOS.b 

288 DO 

290 D=<50<-fl.R.5Cfi>*256 

300 fl = F?N;V = 0/'fl 

310 LI .«W0 ^ „^^ 

320 G0S.a:60S. c;U.?»B001<>»FFj 

P.*12;G.260 

330aRE« NEXT MOTE 

340 Y=fl. R. 5:254+1 ;G = 0;«=H*12 

350 D0;G=G+<«?«>;«=«+ljU.6>=V; 
N=N-<N*12J-1 ;R. 

36abREK DRRU NOTE 

370 CLEflR4;F.K=163T08S. -30;F.3 
=1T028S.4 

380 I100E2, <K + J>>PLOT1,250,0)M. 
;H. ;U=0;U=157;R. 

390cU=U+8;Q=N 

408 HOUE U, <U+a•2>;PL0Tl,-2.8; 
PL0Tl .0,2; PLOT 1,2.0: PLOT 1,0, -2 

418 PLOTl.-I, 1 ;PL0T1, 1, 1 

428 IF Q>6PL0T8.-2.-2;PL0Tl,8, 
-?;6.d 

430 PLOT1>0,7 

448dIF UJc248 = eU-aiU-U-5a;lF U< 
BGOS.b _ 

450 R. ■ 




CORN ATOM 



NEW 4K EPROM PLUGS STRAIGHT 

INTO UTILITY SOCKET FLASHING CURSOR 

1200.600,300 BAUD CASSETTE OPERATING SYSTEM. 

VISIBLE AND AUDIBLE INDICATION OF LOAD 8 SAVE. 

Draw complex graphic shapes with one insiruclion 
using our spec*al 'SHAPE' command 



33 NEW COMMANDS 



SHAPE N X,Y 

BLOCK 

POINT 

FIND 

KEY 

ZERO 

SCREEN 

STOP 

STRG 

MC 

RENUMBER 

AUTO 

DELETE 

VERIFY 

PACK 

TONE 



- draw shape number N at X,Y 

— draw block of any size, any graphic mode 

— test if graphic point set or clear 

— prrnt Nnes which contain a g*ven stnng 
~ scans keyboard for use m real time games 

- zero all basic variables 

- sei cursor to screen location (0 to 511) 

- debugging program command 

— print strings in graphic modes 

- monitor - n>emory change. Hex & textdump 
' including GOTOs and GOSUBs 

— automatic line numbering 

- delete block of program lines 

— verify programs after recording on tape 

- removes non significant spaces 

— sound a note of any duration and lone 

PLUS: READ. DATA, RESTORE, BSAVE,APP£ND,TAPE. . , 
BSTRG, CHAR, POP, VAR €r BLEEP 

Fits any size memory Atom 
Full Documentation included 



Ross 
Software 



NEW LOW PRICE £15.95 ALL INCLUSIVE 

RUSH YOUR ORDER TO: Ross Software 
44 Premier Avenue, Grays, Essex RM16 2SD 

Send £1 for documentation only 



MACHINECRAFT 
SOFTWARE 

FOR THE 16K ZX81 



737 COCKPIT 5.75 

FRUIT MACHINE 4.50 

LIFE 4.50 

WORDSQUARE 4.00 



ZX GRAVITY RUN 5.75 

ROCK BLASTER 4.50 

AMAZON ADVENTURE 4.50 

ORBITER, 'HANGMAN 4.00 



ZXHEX . . . M/C ENTRY AND MANIPULATION 4.00 

ZX CESII COMPUTER LANGUAGE FOR SCHOOLS 5.75 

DNA. . .EDUCATIONAL 7 PROGRAM SET 11.50 



FOR THE ACORIM ATOM 

THESEUS. . .3D ADVENTURE IN 12K. . -NOF.P 11.50 

DEATH TEMPLE. . . ADVENTURE IN 3K 5.75 

SPACE ALIENS . . . REQUIRES 3K ONLY 5.75 

BRtCKOUT. THE WALL STRIKES BACK. 3KT/3KG 5.75 

DEATH PARK/HIGH-LOW/SNIPER . . . 12K . . . NO F.P 5.75 

ATOMCESIL. . .12 + 12 5.75 

MIRACLE. . .FULL DISASSEMBLER IN 252 BYTES!! 4.50 



Spectrum Software available shortly. 

All prices inclusive. 

Send S.A.B. for further details or payment to: 

MACHINECRAFT LTD. 

P.O. BOX 2, COGGESHALL, 

COLCHESTER C06 1TJ. 
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tZfutotam 

The sole ZX81 agent for the 

Arab World is interested in 

software, publications, 

add-ons, etc. 

Don't miss this opportunity 

- ACT NOW! 

Send samples of all you have to: 



P.O. Box 147. Jeddah, 

Saudi Arabia, Tel: 6604212, 

Telex 402 276 Autoram S.J., 



W. 
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NEW FROM 
CAMEL PRODUCTS 

AN INNOVATIVE PRODUCT 

FOR YOUR ZX81 

Faster than a Floppy 

Easier than an EPROM 
MEMiC-81 

HOW IT WORKS & WHAT IT DOES 

This useful accessory for ZX81 users is a 2 kilobyte (or 4KB) 
memorv module using chips fabricated in a renaarkable 
technology. When not actually in use, these CMOS chips can 
be put into standby* They then take only a minute current to 
retain the data securely. The Lithium battery fitted in the unit will 
last for 5 to 10 years. Plug it into the ZX81 and flick a switch 
and the data is ready for retrieval. 

MEMIC-81 resides in the 8'12K area of ZX81's memory map. 
This area is not directly addressed by Basic, but Basic programs 
can easily be stored and retrieved by means of the tiny 12 byte 
routine provided. This can itself be stored in CMOS, so that 
Basic programs become available simply by entering PRINT 
USR . . . Machine Code routines are directly accessible. 
Clear User Notes, Application Notes, Program Example and the 
necessary routines are provided with MEMIC-81, which comes 
cased and with an extender card at the back. 
For a picture of MEMlC-81, see Sept Y.C. page 122. 

2kB MEMIC-81 £24.95+ VAT 4kB MEMIC'81 £29,95+ VAT 

OTHER CAMEL PRODUCTS 

MEMIC T 2 kS Towert>lock version for any System £29.95 incl. 

MEMIC L 2 kB Low Profile version with cabled connector £29.95 incl. 

PlO-81 8-r 8 Ch. latched In put/ Output 2X81 card £13,00 + VAT 

ROM-81 2k8*8 kB R0M/6PR0M Unit for ZX81 £14.95 + VAT 
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THE BBC MICROCOMPUTER 
SPECIALISTS 



SOFTWARE FOR THE BBC MICRO 

MISSILE CONTROL the first implementation on the BBC Micro of 

the popular arcade game (32K) ......,, , £9.00 

MAZE MAN an authentic version of the popular arcade game 

(32KK.... £6.00 

BALLOONS a highly original game that soon becomes compulsive 

playing (32K) ...,,.. £6.00 

DISASSEMBLER the memory dump routine includes a scrolling 

back in memory facility (16K) £5.00 

MISSILE CONTROL, MAZE MAN & BALLOONS 
use the Keyboard or Joysticks for control 



30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, with explanations and 

tips on using the BBC Micro 

GAMES UTILITIES GRAPHICS & MUSIC 

'ASTRO RUN' TASTFINOER' '3D GRAPHICS' 

Most programs will run on Models A & B 

Edited by C.J. Evans, various Authors. 

A pair of cassettes with all the programs is available. 

ISBN 946190 00 3 

BOOK £5.00 BOOK & CASSETTE SET £9.00 



CASSETTE LEADS 

for the BBC Micro 

The BBC Micro comes with an incomplete cassette lead 

7Pin Din to 2 x 3.5mm & 1 x 2.5mm minijacks £4.00 

7Pin Din to 5Pin Din & 2.5mm minijack £4.00 

7PinDinto7PinDin.... £4.00 

7Pin Din PLUGS... ...Two for £0.65 

6Pin Din PLUGS (for RGB socket) Two for £0.65 

5Pin Din PLUGS (360' for RS232)...... Two for £0.65 

RS423 LEADS 

RS423 TO RS423 (BBC Micro to BBC Micro) 
Allows two BBC Micros to 'talk' to each other 

Two metre cable £4.00 

Four metre cable........ ....... £5.00 

TELEVISION/MONITOR LEADS 

Phono plug to Co-ax with high quality cable 3 Metres. ....... £3.00 

BNC Plug to Phono plug (i.e. BBC Micro 
to Rediffusion TVRM) £2.20 

PRINTER CABLES 

BBC to 36 way Centronics Type connector £17.50 

BBC to 25 way D Type {for use with RS232)...,, £9.50 

BBC to 40 way edge connector ( Centronics 739) £20.00 

TORCH to 36 way Centronics Type connector, £20.00 

Blank C30 Computer Cassettes 

Ten for £4.00 
Computer graphics design pads 100 sheets £4.00 



BBC UPGRADE KITS 

RAM UPGRADE (lOOns) £23.00 

KIT A Printer a I/O Port £9.50 

KITB Analogue Port .,.. £8.00 

KITC Seriatl/O&RGB .£10.00 

KITD Expansion Bus/Tube..... £7.50 

Full Upgrade Kit ........£58.00 

All components full specification 



STAR DP8480 PRINTER From £^0 Inc VAT 

80 GPS : 80/96/132 COLS 
BIDIRECTIONAL LOGIC SEEKING 
TRACTOR WITH FRICTION FEED 

CENTRONICS £217.39 + £32.61 VAT = £250.00 

RS232 £ZJ5.00 + £35.25 VAT - £270.25 

High Res Graphics option to allow 

BBC Screen dumps.. £15.00/£20.00 

(24HR SECURICOR DELIVERY FOR PRINTERS £8.00) 



VAT included where applicable 

Send SAB for fu/f Price List 

POSTAGE: Add 50p on a// orders under £10,00 

C.J.E. ITIicrDcomputers 

Dept(YCK25 HENRY AVE, RUSTINGTON, 
W. SUSSEX BNie 2PA. (09062) 6647 
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The BBC MICRO is one of the most impressive 
machines on the market^ and its capabilities 
for music generation are much-praised. 

That docs not mean, however, that every 
BBC owner can immediately plug in and start 
emulating Gary Numan, though this article 
will show you how to take full advantage of the 
features that are present in the BBC's music 
box. 

We will now define the initial problems you 
may encounierj and sec what can be done to 
overcome them> so that our micros can start 
making pleasant noises. 

There are two main hardware grumbles — 
both easy to solve. Most BBC Micros emit an 
annoying buzz from the loudspeaker during 
hormal use. This is caused by signals from the 
data bus being amplified. A lOKohm resistor 
across pins 16 and 15 of the IMHz bus should 
cure it — you can either fit a plug, or solder it 
to the corresponding tracks on the PCB. 
Acorn will be doing this themselves soon. 

Secondly, if the tinniness inherent in the 
small internal speaker is rcstriaive, you can 
connect an external amplifier of 50Kohms 
impedance to pin PL 16 on the PCB. These 
modifications might affect your warranty, so 
check with your local Acorn Ser\'ice Centre. 

Statement syntax 

Moving on to documentation, I presume 
that the Envelope and Sound statements are 
now understood, thanks to the new user guide 
and to previous articles such as that in July 
Your Computer, but briefly, the Envelope 
statement has the following syntax: 

Pitch Amplitude 

envelope envelope 

Envelope n,l,p1,p2,p3, a1,a2,a3,a4,i1,t2 

n1,n2,n3 
where n is the envelope number — usually 1-4, 
or M6 if not using tape filing in Basic: and 1 is 
the length of a time step — usually M27 for 
pitch envelope repeat. Add 127 if the pitch 
envelope is not for repeat. The change of pitch 
per step in the corresponding pitch parts is 
given by pl,p2,p3 from -128 to 127. The 
number of steps in each part of the pitch 
envelope is designated by nl,n2,n3 from to 
255. The al,a2 give the change of amplitude 
in attack, and change of step in decay parts, 
using values from -127 to 127. The a3,a4 give 
the change of amplitude in sustain and the 
change of step in release, using values from 
-127 to 0. The tl,t2 are the target levels for 
amplitude at the end of the attack, decay pans; 
to 126* And here, briefly, is the syntax for 
the Sound statement: 

d = dummy flag, or 1 

s-sync flag, or 3 

f = flush queue flag, or 1 

c = channel number, to 3 

a -amplitude, to 15 for envelope 1 to 16 

p- pitch, to 255 for a music channel, or 
to 7 for a noise channel 

d = duration of sound 10 to 2550ms, 

In BBC Basic sound qualities are 
programmed using the Envelope statement as 
shown above. However, a statement followed 
by 14 parameters does not give much idea of 
the sound it will produce. 

The EnvPlot program, for 32K, allows you 
to draw an envelope directly on the VDU by 
moving a cursor around. Then you edit it, 
sampling the sound produced. You define the 
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STAR OF m 
SCREEN ANI 
LMh^-ROa 

Whether your musical tastes are heavy metal or Trapp 

family singers the BBC Micro has something to offer. 

This month and next month Chris Melville shows you 

how to turn your BBC into a musical instrument. 



pitch and amplitude parts separately on 
separate axes. 

EnvPlot enables the user to start from 
scratch and define both pitch and amplitude 
env^elopes on the screen. The program is either 
in Pitch Mode; blue background, pitch 
envelope/axes displayed, pitch envelope 
information displayed at top of screen: or 
Amplitude Mode, red background, amplitude 
envelope/axes, and amplitude envelope 
information at top of screen when the user is 
entering or manipulating the amplitude 
envelope. 



The two modes arc interchangeable at any 
stage, and if you re-enter cither, you will be 
returned to where you left off. There is a 
cursor on the screen which is moved about by 
using the arrowed keys. You cannot move the 
cursor an)^vhere that would produce out-of- 
range parameters. 

Presssing any function key will rub out the 
cursor and, when the function has been 
executed, the cursor will reappear on the last- 
entered point. All of the functions arc 
foolproof For example, you cannot Sound the 
envelope unless you have completed both 



BBC MUSIC 

>>U. 1ST 

lOREM C.M€lVILUe 1962 

HON ERROR RUN 

12*TV2S5 

lSl10D€4sFR0CINITIALlSesPRINT"Y0U ARE NOW RUNNING THE ENVELOPE - 0€ F 1 NE PROGRAM, 
SEE SEPERATE SHEET FOR Ihro. " * ' ''HIT KEY TO START "iX«BET 

I4PR0CAXES 

I5VDU29,18Zl420l 

XSREPEAT 

1 7PHQLCVHSUH t l"f(OCW I PE 

ISDN 07. eOSUB 3O,3S»24,45.S56*A0,7A,;56,,» 

19UNTIL NX»T. 

20PR0CFUNCT I ON: PROCW lf-€. 

2 ION 07* GOSUE* ~u*.39, ^4 ,4'^v,S6,60. /4.36.^2 

22 IF D7.-2 GOTO !^ ELSE (»Oro 20 

23END 

24 J F NOT Af7. Of£ N01 PFV- GOIOAO 

2SS0UNDi,-l5, 100,4 !VDU4, 12t PRINT' PAr<AMFTrr> PRINT i -Vou cun Uat the ENVE-LOPE 
p«r «imi^tp^S thAt 4re tof<nf*tl froa* your cjr aph*^. Ihi!> lo a good way to ^torp any 
good ^ound^ yOu di«cov»r- for lAt»r tiftp. Hit * kiPY> 

26CUS:PffJNT"Thi? nt*»t»***nt wtKild b«: - ENV, J , *'5STP; "^ 

( ^U "," ;SX ( u !".••; S7. <;?> s •%**: S"): < "5* :"," : p7. i^y ; ** , " s f% (6i s " 
<5>s"»"tS7.<6n "♦And th«* StHJND s-t^toment would hAve itn 

27PHINTSTR*nNT (XX<7> •XI1AX%/?00» i <STP-1 » MODI 26* 1 > /S> ) i : X^GET 

28RETURN 

79REM »^*r ENTEft POfirTION ROUTINE «•* 

:?OSOUNt> U-i:;,l,4ilF N7,»*' FF%»-1 ELSF. IFN7.-7 AF7.— 1 

S 1 MOVE X% ( N7- » • Y7. ( N7. > z DRAU X 7. . YX T NX**N7. * 1 1 X% ( N7. ) * X 7, : V V. ( N%1 •¥% s SV. I NX > -DSTEPSX s FX ( N 
V.) -.FSTtPSXt RETURN 

:S2S0'JN0 1.-15, 1. A: VDU4, 12: PRINT" INFINITE SUSTAIN OPTtON"-"You flw^y chcjo^^infi 
njte *.u*staifi for lh4f"'**notv *^c*undi7d w; ttv FS <hi t I > or .\ll<>w"'**it to der^v norths 
Uy,«*& Qiven by RELEAGEpcirt of the Aoiplitiidc onvelopo (hit N)"; 

33REPEAT; INr«*6ET*:UNTU iwr i-^N'' OR INF*-" I " : VDU12. SiRETURN 

r*4 

33 REM *•* SELECT PITCH ##- 

:^6Vmi4,|? : PRINT' "You ar <^ Mr&Atiy in PITCH oode^nunir'tJ'uU ' ":SOLt4Dl ^ -IS, lO, 4:P 
r-cnC WA I T (1 50 > : VDU 1 2 , :^ : Kt. r UfcN 

J/REW • l>fcL. LASr PORTION RCXJTir^ • 

381 F NX < 4 PFX»0 ELSE AFX-O 

'>*?IF NX-0 OR NX'4 V0U4, IT: PRINT**No U^^t-portioa to doU'te•':SOU^m 1,-15,120,5 
: PROCWA IT { 1 00> s VDU 12,5: RETURN 



mx-GET 
,"; F% 1 1 );",•*! FX C2> :","! FX 
. "if:-.(7);*',";fx(8>i"," = sx 
dur*tton QArAtrmtmr^'** 







pitch and amplitude sections. AH parameters 
entered are checked before they are accepted. 

In Pitch Mode the Y-axis is labelled relative 
to f — which is the pitch used in the Sound 
statement concerned. 

When moving the cursor about, remember 
that the dotted line can have a gradient — 
given as P/STP at the top — of zero even when 
it is not horizontal, since integer arithmetic 
and integer parameters cannot give totally 
accurate results. If the gradient of any seaion 
is zerOj then, when the computer Sounds that 
part, there will be no pitch change. 

Relative pitch 

The Y-axis is the relative pitch, the X-axis is 
the number of steps. The actual duration of a 
step depends on what you have set it as. 

The pitch envelope has three sections, for 
each section the computer needs to find the 
gradient, that is pitch/step; and its length in 
steps to use in the Envelope statement. 

Whether the pitch envelope keeps cycling 
over is, of course, determined by the value 
chosen for the step length. In Amplitude 
Mode the Y-axis represents amplitude, the 
X-axis represents steps. 

The parameters taken for the amplitude part 
of an envelope statement arc somewhat odd, 
and the system used by the computer can 
cause amplitude envelopes to differ from the 
one you have drawn. 

For this reason it is usually best to have a 
horizontal sustain section otherwise the note 
will fade quickly due to inaccuracies caused by 
the computer's Sound software dealing only in 
integers. i continued on page 57) 



40S0UNDJ , "! ^, 1 '. :•: MOVEXX (NX) . YX (NX > ; m,'ti%-i ;rL0T7, X7,t,NX> . V/. <NX> : RETURN 

41 

42Rei1 ••*• RHSCALE ROUTINE ***•• 

41SOU*<Dl*-15, 100, ^*VDU4. I2il^IMT*'RESCALE AXlS-To picV *xi» typ» one of!-"'''*X 

,Y - To resell f» the qrnph correctly, x.y - To CCdl» #xi« but not th* graph."'" 

F - To 'For€ivt' tr>i* opi^ralion. "I 

44RFPEATs»FXl3,0 

450*«=G£TS: UNTIL Q»*"X" OR 0*--Y- Oft 0*«"5t- OR 0»-"v- OR (^•'•"F" 

46IF 0*-"F"VDUi;U5:ReTUftN 

47 lF0**''-Y"OftQ*-- y "REPEAT CLS: INPUT "HAXIrtUM Y-VALUE <5-3358!5» - ,li: UNTILri>-3ANDM 
<S'%5aAiP)(X-»X«AX7.iPYX-»INTM et-SEftEPEATCLSt INPUT"HAXIMUM X-VAiUE <r-765) ", HiUNTILM> 
^3ANDM 7A6t PXV.- iNTHs F*Y?.»-YMAXX 

48IFN7,^0GOTO54 
• 49EiAD-0:F0P£?»IT0N'/.: lF0*""?r''0ftO»--y" F57.(C>-INT (SX (0) /XP1AX7.»PX7,*, 5? sPFX (0) -FNR 
0UND(FX(D)/P)C%*)CMAXV./yriAX5:*PYX) sPX7.<P>*«X5;(Q> :PYy.(O)»Y7,c0>:60T0Sl 

S0PF7.(G>*'F7-CQ>tPS7-(O)-S7-(O>:PXX(Q)-irsIT(X7-<C)/PXy.'«XMAXXi-.3>sPY%tQ>«lNT(Y7,<O>/P 
YX*Y«AXZ-^**i> 

!S 1 1 FPX5C < a> yVCHl" OfcA&S (PY% <Q) > >40<» GRABS ( PF7. tO > K 1 26 0ftPS7. <0 J 2!55 BAD— I 

52NFXT* IFBAD CLS; PRINT •*«£> RfcBCALE-Bad griiph'* : SOUND U -125.50, GiFROCWAIT ( 100) ; 6 
0T043 

5:;FORO»lT0N7.:XXC0)-PX7.(0>:Y7.iai*PY%<O>iF%(Q)^PF7.(0>!SX(Q>=JPS7.<O)»NEXT 

54 XnAX7.-PXZ* YMAX7.t=PYy.:VDU5tPR0CSCREEN:VDU2V, 182; 420; : RETURN 

SSREM #■♦♦ DEFINE STEP DURATION *•• 

5oS0UNDl,-lS, 100,4 :RePeATS/DU4, 12: INPUT*' Erii#r mtep dtiratiOfi <1-127 €*ntiscC9. 
>*, TAB (10,2) ,STPsUNnLSTP>-lANDSTP-: 128: STP-INTSTP 

57IF AF7. AND INI tXX( 7 J ♦XMAXX/^OO* < iSTP-1 >M0D126* ll /S) >7S4 SQUNDl , -15, 20»4t VDU 
12: PRINT * **ftEJECTED-thi« value cduvr« th# ampl i ti.id««rtv»lope to b* longer than th« 
DURATION pmrmmmter in « SOUND titAtr^iwnt c*n t*i **•."•.( PROCWAIT (4O0> i 6OT0SA 

SSCLSiPRINl-Do vou want tHtf pitch #nv«lopi; to pl*y ONCE.or to ^'#ep REPEATING 
fpntcjr O.ftJ '>"sREPFAT?O»-CiCT*:UNTmO»»-0"0Ra»^"R"0R0*-''r-0H0»«"o"i IFQ*»»-0'*ORD»» 
••o'*STP STP* 127 s RET JRNrEl.SERtrURN 

S9REM #*#•••# PEFP ROUTINE •<►»•«< 

60VDU4.12:IF AF7. AND PF7. GOTO 63 ELSEIF N0TPF7. PRINT"PITCH-| t IF NOTAFX PRINT" 
imd *'s 

61 IF NOT AFX PRINT "AMPLITUDE"! 

62PRINT" •nvi>lope 1 ncompl ote'* : SOUNDl ,-l Ji, 10, !S; PROCWAl T <100> s RETURN 

6^PRINT'* DEPRESS on«* of M.N.B to produce mound M - produces MUSIC"* "N, B - 
NOISE or 6U?? rf'«pi»ctivly*'"'E - to END thi% op»r*tiOf>" : : ♦FX 13. 1 

64»FXi:i. 1 

65R£PEATsQ**^6ET*i UNTIL a»-**M- ORD»-"N" ORO**"B- OR Q»«-E-: <lFX15, 

&6XF 0««-'e- RETURN 

67IF INPS'-N" DUR7.^INT<X%t7>*XHAXX/900»i<STP*l>rtOD126*l)/S) ELSE DURX-23S 

6eiF G>S-"M" ENVEL0PeUbTP.FX<l),F7.<2>,F7.<3>,S%(!) »Sy.(2) ,SX<-5) ,F7. <3> ,Fy- (6) . F7. ( 
7) ,F7. (8* , S7-(:S> , S% (6» r SOUNDicl 1 , I , PITCH7-, DUR7.El50TQ6^ 

d'^IF OS-^N- 27-*7 ELSE Z7.-J 

7OENveLOPEl,STP,r7.<tKF%C2>.F%<^l»S7»tl>.SX(2>.SSC3»^0pO,0,F7.<8>,O,0:S0UNDf'll, 
l,PITCH%,DUft%:SOlW0«rio,-l&. 2X„DURr-:G0T064 

7160TO6S 

72 

7SREM •* AMPLITUDE ENVELOPE ^* 

74G7.«2sN17.=iMy,:N;t«P17,s X lMAX7.«Xf1AX7.: YlMAX5t-YMAXXj XMIAXX^AXNAXX: YMAX7-«AYMAX7. 

7*JVD'J19. 1, l,0:0n9,0. l,O»i>5;S0UNDl. - 15. 20.4s CLGtPROCSCREENiVDUl^, 1,3, OjO; 19,0 
,1,05014,12,2*^. 1821 100? 

76IFNy.<>4 c^Toao 

77PRINT" AMPLITUDE MODE"' "You m^y now define An amplitude 9nv«lop«in th 
• mAmc Wi*y.Yoii can u«c? the *unct ionk»v«, F7 r«tornti you to patcK^ditf »ni» ffode 
< SPACE 6AR TO CONTINUE) "!:X»GET 

7aPRlNT' -Noti? that th» Itr^t 3 staQi** mw»t h#v© .itotAl lipnoth of Xe&« th#n 25 
5 (20*th» o4m «»cond> or thv corry^pondin^ SOUNDstAtc«ent wi i I have DURATIO 
N pAramotor out o4 ronQo. (SPACE BAR >'"|:X-£>£T 

7^ Ci.5;PRINT'*Voii havQ oot the option wf ncvf?r -crndtny ^^USTAIN by uvxng FB At ft 
ny *tage. *** "Not^ tu*'^t 'never - ending SUSTAIN' Aaans that the RELEASE section i« 
nii^vi^r reAChi*d- CSPACE ^AR. ..>•*! : X*G£T 

00 VDU4:CtS:PRlNT'*r'*rt one l-i AfTACK'** '*P.%r I two i» DECAY- ' "P*i*t three 
1^ SUSTAIN"' "Part lotir m RELEASE"*- PRESENT PART; 'M 

Si UN tt7.-r. GOTO a2,H/-, 84, 051,86 

82PRlNr" ATTACK";; GO 1087 

0'5PR INT" DECAY " ; i GQT087 

84PP I NT ■• SUS 1 A 1 N- ; ! 60 T08 / 

aSf'HlHX* RELEASE*'; :S0TOS7 

86PPIN1" ALL DONE'*; 

«/ t^UUNDl,*^l3.30,2:«FXi:],l 

83X«INKEY(30u>*If' NX-8 GOTO 91 CLSf.REPEAT = PROCCURS0R:PR0CWJPE 

89QN07. (iOSUB3O,30,24,90,t56,6O,94,96. 52 

9UUNTIL N7.-8 OR 07-. 8: IF 07.*a RETURN 

91PR0CrUNCTlfJNj0NO7, G0SUP70, 38* 24,90, S6, 60,94,96,32? IF 07.»8 RETURN 

92 IF D%*2 tiUTO 83 EL5eGOTQ91 

9 !:RfeN«** AMPLITUDE NODE FUNCTION**?* 

94VDU4. 1?! PRINT "You are ^If v^dy m ^PLITUDE «odtf DOZY* •" iSOUNDl , -15,^0. 5f PRO 
CWAir<lOO>: RETURN 

95 REM •# RETURN TO PITCH I^DE *^* 

96 PTi-Ny. : M% *Hl%t G7.- 1 : m * WM jt» XnA KX: AYHAX%»Y|1AX7* ; XMAXX-X IMAX7,: YrtAX7.»Y 1 MAX7.; V 
DUl*?, l,4.u;uU9,0,4,0iOi5, 12:PnOCCCREENiVDll79, lB2t12''i 1 9, l . 6,OIOJ : RETURN 

97RErt •» A«F . RKi;Cm*E ROUTINL •• 

98SUUNDl.'-ltr, l*>0,3;VDU4,12sPRINT*'RESCALE AXIS ; type on* oft-"*"* X^Y - R<*-pl 
otii gr«iph accordingly-'" «.y -* Sc^item au<ia but leaves Qr*ph-*" F - To FINISH thj 
^ op€»rAtton. "; 

99REPt£AT:*FXlS.O 
lCK>D5*fiei*iUNTILQ*'-"X" Oft Q«*"x- OR £.>»*"F" OR ©♦^"y" OR 0*-'*Y'':lF Oi'-p" VDU12 
,5:RCTtJRN ELSE !»- O*""^ Cm Q*»**y*' G0T0112 

101 REPEAT CLS:INPUT'-h*i;im.<in ]i v-ilue <> to 1400) "MiUNTILM/-3 AND M<l40UeA0«0 
sPX7,*INT«:IF N%«4 GOTO 111 

102 FORo*i> ton:< 

103IF0«*">:" PX?itQWX7,<a>«Pf 5i<ai«FNR0UND(F%(Q>tXttAX%/P)C%) LL8E PFV. {Q> •*F7.<0> iPXX 
tOy««INT<X7.(Q)»XMAX%/PXX+.5> 

l04NEXTi0N 9-NX SOTO lOS, 106, 107, 108 

I05IF PF7,(e> O ORf'r-<(0K-l26 eAD»-l ELSE IF PFX(8>«0 AND SX<0)<>SX(7) PFXf8>*- 
1 

106 IF PF"/.(7>:0 aRPFK(7><"l26 OR PX%(7* •PXX/900«( (STP-nM0Dl27*n >1270 6AD—1 
ELSE IFPF7,C7>-0 AND S%(7)<.S5iC6> PF%(7)— 1 

1071F PF7.(6)^126 0RPF%<6><.- 126 OR PXX<6) *PX*/./'KH>« < (STP-UflODl 27-^1 > >1270 BAD— t 
ELSE IFPF7.<6)»0 AND SX(6K>S7.t5) PF7. (6> -SGN<S7.<6> -SX (SM 

1O0IF PFy.<::f) >126 aRPF7.<5>-:0 OR PXV.<5>»^PXy,/9OO*<<STP-nM0D127+l) >1270 BAD— 1 EL 
S€ IFPFZCS)--"* AND 57.(5><>0 PF*jtl5>*l 

IO«»TF 8AD CLS:PRINT"NO RESCALE * b«d graph. '*: SOUNDl . -IS, 50. Si PROCWAIT ( 100) * GOT 
098 

1 1 OFOftO-5 TO N7. 1 F X ( Q > -PFX < > i X% C O WPX 7. ( ) ; NEXT 

1 I I XftAy!t»PX%: VDU5: FROCSCRFFNs RETURN 

lirRePEAT:LLS:INPUT"Fnter fn^:: . y v^iilue <9-I26l •*MiUNTIL M:i27 AND M>-9jPY%«INT 
M:PAD-Ot IFNX*a 60T0121 

U3F0R0*4 T0N7. 

I 1 4IFO**-y*'PY%(0> •'Y7. (0> iPF% <0> «FNROUND<F% (0) ♦PY7-/YMAX7.J :PS7,<0) -INT (S7. CD) »PYX/Y 
MAX7-*.!;) ELSE PY%^0> » iNF M % if' • VMAV^/pyi* .«;> :PF7,(0> ■FX (P) ;PS% <0> »S7.(C?> 

nSNExr:ON 9-^/. 6OT01 16, 117, 118,119 .,.. , , __, 

{listing continued on page 57) 
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puiiiiiuiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiH^ 

I VIC-20 ANALOGUE INTERFACE I 



THE CLOYVALE VIC-20 ANALOGUE INTERFACE WILL 
ALLOW YOUR VIC TO MONITOR TWO INDEPENDENT DC OR 
AC VOLTAGE INPUTS AND TWO EXTERNAL TRIGGERS. 
SIMPLE TO USE • IDEAL FOR PROJECTS, EDUCATION 

2 CHANNEL VOLTAGE MONITORING EACH GIVING 

• DC VOLTS: 0-2 VOLTS TO 0-30 VOLTS MAX RANGE 
•AC VOLTS: 30 VOLTS MAX PEAK TO PEAK LOW FREQ 
•OFFSET BIAS CONTROL FOR MORE ACCURATE 

MONITORING BETWEEN TWO VOLTAGE LEVELS WITHIN 

RANGE 

2 INDEPENDENT EXTERNAL TRIGGERS 

ALLOWS MONITORING OF EXTERNAL SWITCHES 

E.G. DOOR SWITCHES, PRESSURE MATS, RELAYS, ETC 

2 CHANNEL PADDLE FACILITY 

INDEPENDENT FRONT PANEL SELECTOR SWITCHES GIVE 
DIRECT CONTROL INSTEAD OF VOLTAGE MONITORING. 
ALLOWS INTERFACE POTS TO BE USED AS PADDLES FOR 
GAMES. X-Y POSITIONING, ETC. 



ONLY £37.95 

DEALER ENQUIRIES WELCOME 



EXCL VAT. P&P 




PLEASE SEND ME ANALOGUE INTERFACES 

AT £43.64 EACH INCL VAT 



P&P 2.00 s 



I ENCLOSE CHEOUE/PO TO VALUE OF 



PLEASE INCLUDE NAME/ADDRESS/PHONE IN BLOCK CAPITALS 
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY 




CLOYVALE LTD UNIT 5 PLOT 1 INDUSTRIAL ESTATE 
0983 854864 VENTOR, isle of wight P038 1DX. 



m 



THE ULTIMATE 

ADVENTURE 

FOR THE 

SPECTRUM/ZX81 

for only £9.95 






Your eccentric father 

has left you £10,000 in 

his will. In orderto claim your 

windfall you must solve 

twelve clues and gain access to a bank account 

in which the money has actually been 

deposited. Be the first to crack the puzzle and 

the prize is yours! Plus you will win two tickets 

to the city of the secret KRAKIJtm vault 

location. The prize money is increased 

weekly. A telephone number will be 

supplied so you have the opportunity to 

find out just how much you could win. 

* When ordering ploa«e state 
whether for Spectrum or 




BTICJ COMPUTING 



RULES 



1 . The first qgetifted emram to t>9 conHr med by the judges to have completsd all 
the dues correctly is the winner. 

2. There will be one winner only. 

3. No persons con nected to Artie Computi ng Li m itetJ or Inteinatiorval Publishing St 
Software Inc. or their fan^iiies are eligible to enter KRAKIT /^^ 

4. This offer is not valid where prohibited by law. 

5. Due to the conndential nature of KRAKIT tm we regret we are unable to enter 
into any individual correspondence. Alt the required information, including 
how to cUim the pr'ne, is on the computer tape. 

6. The winner witt be required to sign an affidavit of compliance with these rules. 

DON'T MISS YOUR CHANCE 
TO WIN A FORTUNE! 



396 JAMES RECKITT AVENUE 
HULL, N. HUMBERSIDE, HU8 OJA 



Dealer enquiries 
welcome 
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(continued from page 56) 

The end of the sustain section determines 

how long the note is Sounded for, alihough 

the amplitude can reach before this thus 

effectively ending the note. 

The release section does not have to end on 

the X-axis, it is only its gradient that is needed 

for the Envelope statement. Now for a 

complete description of all the fimaions 

assigned to the soft keys: 

FO EnterPoint Enters position of cursor as 

next point on current 

envelope. 

F1 DetetePoint Deletes last point entered. 

F2 Parameters Gives completed envelope 

as the Envelope and Sound 

parameters needed to 

produce it. 

F3 RescaleAxes Used to rescale the x and/or 

y axes. There are two 

options: first, normal 

rescale— in which the axis is 

rescaled and any of the 

envelope parts are adjusted 

suitably; second, alternative 

rescale— the axis is rescaled 

but the graph shape is left in 

the same position. 

F4 Set Step Used to set the length of a 

step, and also whether the 

pitch envelope auto-repeats 

or not. 

F5 Sound Env Demonstrates a completed 

envelope in one of three 

voices 

F6 Amp Mode Enters program into 

Amplitude Mode 

F7 Pitch Mode Enters program into 

Amplitude Mode 

F8 Infinite Stn Set any future notes with an 

infinite sustain part — also 

cancels it 
F9 Unused 

Note also that Escape starts the program all 

over again and so Break should be used to exit 

the program. 

I would like to offer two simple yet useful 
lips for saving programs (especially long ones) 
on cassette. 

Because of the bugs present in the BBC 
cassette-filing system, it is a neccessary 
precaution to Save programs several times in 
order to ensure ai least one will Load back. It 
can be very boring sitting around waiting for 
long programs to save so that they can be 
saved over again, especially at 300 baud, so a 
good idea is to type: 
*KEY SAVE '^rogramnarne" 
;m;MTIME = 0:REPEAT:UNTILTIME =500!M 

Then set your cassette recording and press soft 
key FO say four times, one for each copy. You 
can then go away and have a cup of tea — the 
program will be saved four times with an 
inter-program gap of five seconds for those 
recorders wuth no motor control. 

A much-criticised oversight on the BBC is 
the lack of a Verify command, since *CAT is 
not really the same thing. However if you try: 

-LOAD ""8000 
then the computer will load the target 
program from hexadecimal 8000 onwards, 
which is> of course, read-only memory in the 
BBC Micro, However, although nothing is 
actually loaded into RAM, the machine still 
thinks it is loading a proper program. It will 
thus report any errors that occur> including 
the corrupting of block 00 — the most 
common of the cassette-filing system bugs.BI 



(iisting continued from page 55) 

llblF PF-/.(8>>0 OR PFy-(8><-126 OR PS%t8)>l26 BAD—1 ELSE IF FFy.(8>-0 AND PSXiS) 
<>PSX(7> PFZ<8)«-1 

117IF PF7.(7)>0 OR PFy.<7><-126 OR PS%(7)>I26 BAD—1 ELSE IF PFXC7)-0 AND PS%t7) 
<>PSXC6> PF7. (7) — I 

118IF PFy.<6>>126 OR PF7.(6)<-126 OR PSX(6>>12A BAD— 1 ELSE IF PFX<6)-0 AND PS7.< 
6)<>PSy.(5> PFX(6)-SGN(PS7.€6>-PS7-(S) ) 

119IF PFy.(3>>l26 OR PF% (5X0 OR PSa(5)>126 BAD— 1 ELSE IF PFy,<5)-0 AND PS7.<S>< 
>0 PFXCS>«1 

120IF BAD G0TO1O9 ELSE FOR 0*«S TO Ny,iFX CO) -PFXlO) :SX<Q) *PSX(0) : Y%<Q>"PY7.(0) iNE 
XT 

1 2 1 YMAX7.-PY7. : VDU3 : PROCSCREEN : RETURN 

I220EF PR0CINIT1ALISE:XMAX7.»763jYMAX'/."126;AXMAXX«400:AY«AXX«'126:*FX4.1 

123 VDU 28, 0. 4, 39, 0,23; 8202; OJOl 0,12 

124 *¥Xl\,ZO 

125 •FX12, 1 
126«KEY0 1 

2 
3 
4 
5 
6 
7 



127#KEY1 

128*KEY2 

129*KEY3 

i30<»KEY4 

131 ♦KEYS 

i32*KEY6 

133«KEY7 S 

13A<K£Y8 9 

135*KEY9 1 

136 «KEY10 0LD!M«0DE6iriMDU19, 1,5,010; IMINL- JH 

137DIM XX<8).YX<8>.FX(8>,SX(8>,PXX(e),PYX<8),PF7.<8).PS5i<8):F0R IX-OTOei XXdX)"" 
0: YX < IX) -O: FX (IX) -0: SX ( IX) «0s NEXT 

138NX«0! XX-O; YX-0 j DSTEPSX«0: FSTEPSX-O: STP»1 s GX-1 : M'/5«4; AFX-O: PFX^O; XNF««"N" I PI T 
CHX-126 

139 VDU23. 224, 224, 224, 224, 0,0*01 19, l,6,0J0f 19,0,4,0r0f 

140ENDPROC 

141 DEF PROCCURSOR 

142 VDU5 : XX-XX(NX> ♦INT(900/XHAXX+1 > iDSTEPSX-llFSTEPSX-Oi YX«YX<NX) iPROCINFO 
i43XNX"XX: YNX*Y7. 

144 »FX15,1 

143t10VE0, J DRAW400, Oi MOVEO, -lOOi DRAWO, lOOi QX-QET 

146 IF 0X-137THeNXNX»XNX'«.6!30T0lSl 

147 IF 0X«136THENXNX»XNX-6:Q0T0131 

1 48 IF QX"139THENYN7.»YNy,-*-l6! GOTO 13 1 

149 IF 0X»13eTHENYNX-YNX-i6t SOTOlSl 

150IF C0X-4e>>0 AND (GX-4e><10 0X*0X-48: GOTO 157 ELSE GOTO! 44 

151 IF FNBAD PROCREJECT;PR0C INFO: GOTO 143 

l52S0UND0,-i0, 1, ltPR0CiNF02jPR0CWIPE 

153PL0T29, XNX, YNX 

1 54nOVE XNX-4 , YNX +4 : PRINTCHR*224 

155XX*XNX: YX«YNX 

156G0T0144 

137ENDPR0C 

138DEF PROCAXES:VDU5,29,OjO;:MOVE182,20iDRAWia2,820!lF©X-lTHENO«420:A7.-32sBX-4 
00 £LSEO-100:AX-U2iBX*»720 

l59M0VE1082,Q;DRAWlO0.Q 

1 60FOftIX« 17OTOl07OSTEPiO0: MOVEIX, Q* 16* PRINT* ;•*; NEXT 

16lF0RlX-l70T01O70STEP30OiM0V£r/.,0-6(PRlNTSTR*(INT( (IX-i70) /900»XI1AXX+.5) ) iNEX 
T 

162F0RIX-AXT0832STePa0-,H0V€0,IXsIFQ-l00 0*-*' '• ELSEQ»-"F**i IFIX>G Q»«»F+" 

163PRINT0*; STR« ( INT C t IX-Q- 12) /BX*YMAXX) ) i MOVE 164, IXs PRINT'*-" ; NEXT 

164VDU29, 1825 0? : EN DPROC 

163 

166DEF PROCREJECTiSOUNDl, -IS, 100,5* yDU4, l2iPRINT"Not *llow»d-Out»id# param»t«r 
ranga" i PROCWA I T ( lOO) : VOUSi ENDPROC 

167DEP PROCWAITtTX)sTmE»0: REPEAT UNTIL T I ME >TX: ENDPROC 

168DEF PR0CINF0:IF NX<4 A««"Pitch/Btep-'»:B*-'*Step»":C*«"P/Stp" tDt«''PITCH " ELS 
E AS = "Afflp./step •*':B»-"Amp, '•:C»-"A/Stp" !D»«"AMPLITUDE" 

1 69VDU4, 12: PRINT-CURSOR: " ; TAB ( 19, 0> ; D*; " on vel ope" ; TAB (0, 1 ) I "Part ■- • | A»| 
*B*;" -"*"St*p tine - "; CSTP-l)«0D127^ir' C«. "; TAB( 19> ; "Pi tch repeat : *»|jIF 
STP>i27 PRINT "OFF"; ELSE PRINT*'QN"; 

170 IFNX-0 OR NX»4 eOT0173 ELSEPRINTTABt 19, I) r*Point";TABC 19.2) ; C*iTAB 1 19,3) ;B 
ft; 

171 IF NX<4 THEN 0*0 ELSE Q"4 

172 REPEAT D-Q^ 1 sWX»20+(0 M0D4>*5!PRINTTAB(WX, i > ; "••';0 M0D4; "#*';TAB(WX,2) SFX<0 
); TAB tWX,3>rSX{D>;; UNTIL Q-NX OR 0*7 

1 73PR0C I NF02 : ENDPROC 

174 DEF PR0CWIPE:M0VEXX-4,YX+4:GCQL0,0iPRINTCHR*224:6C0L0, IsMOVE XX, YX:PL0T7, X 
X CNX> , YX CNX) : ENDPROC 

175 DEF PR0CINF02;VDU4;PRINTTAB<12, ntNXM0D4+l;TAB<12,2)lFSTEPSXl** "I TAB (12. 
3) I DSTEPSXi '^ " ; : VDUS: ENDPROC 

176DEF PROCSCREEN! CLS;PROCAXES: MOVEO, 0!lFNX=8 THEN Q«5 ELSE Q-NXDIV4»4 
177F0RO»O TO NX: DRAWXX(D>,Y'/,(0): NEXT: ENDPROC 

178 DEF FNROUND(X)=INT(ABS(X)+.S)*SGNX 

179 DEF FNBAD; ON NX^l GOTO 180, 180, 180. ISO, 182, 185, 188, 191 

180 PDSTEPSX»INT((XN7.-XX(NX>)/900*X«AXX): IF PDSTEPSX<»0 OR PDST£PSX>255 THEN ■ 
-1 

181 PFSTEPSX-FNROUND C CYNX-YX (NX> ) /40<:**YMAXX/PDSTEPSX> : IF ABS (PFSTEPSX) >126 THE 
N «-l ELSE FSTEPSr.-PFSTEPSX:DSTePSX-PDSTEPSX:-0 

182 VX-INT(XNX/900«XMAXX):IFVX<*0 OR VXi» ( CSTP-1 >M0D127>1> >1270 —1 

183IF YNX<0 OR YNX>720 --1 ELSE PDSTEPSX-INT <YNX/720»YMAXX*- 5) ; PFSTEPSX-INT (PD 
STEPSX/VX*.5) : IF PDSTEPSXOO AND PFSTEPSX^O PFSTEPSX-1 

ie4lF ABSPFSTEPSX>126 —1 ELSE FSTEPSX-PFSTEPSHt DSTEPSX-PDSTEPSX: «0 

185 WX-INT(<XNX-XX<NX) )/900«XMAXX) : IFWX<-0 OR <VX+WX) ♦ tCSTP-l ) H0D127^-I ) >1270 - 
-1 

186IF YNX<0 OR VNX>720 «-l ELSE PDSTEPSX-INT (YNX/720»YMAXX+.S) tPFST£PSX«INT ( (Y 
NX-YX(NX) ) /720*YMAXX/WX*. 5) 

187 IF PFSTEPSX-0 AND PDSTEPSXOSX (5) PFST£PSX«SGN(PDSTEPSX"SX(S) ) : GOTO 184 E 
LSE GOTO 184 

188 UX-INT( <XNX-XX(NX) )/900«XMAXX) : IFUX<aO OR (VX+WX+UX) *( (STP-1>M0D127*1) >127 
0—1 

189IF YNX<0 OR YNX>YX(NX> =-1 ELSE RDSTEPSX^INT (YMX/720*Yf1AXX*.5) iPFSTEPSX-INT 
{ (YNX-YX(NX,))/720*YMAXX/UX>,5>: IF PFSTEPSXaO AND PDSTEPSXOSX (6) PFSTEPSX— 1 

190IF PFSTEPS7.<-126 OR PFSTEPSX>0 »-l ELSE FSTEPSX-PFSTEPSX! DSTEPSX•PDSTEPSX:• 


191 IF XNX<-XX(NX> OR YNX>YX(NX) OR YNX<0 —1 ELSE PDSTEPSX«INT (YNX/720»Y?1AXX> 
.5) lPFSTEPSX-INT( (YNX"YXtNX))/720»YMAXX/( (XNX-XX(NX) ) /900*XriAXX) ♦.S) 

192IF PFST£PSX<-126 —1 ELSE FSTEPSX-PFSTEPSX: DSTEPSX-PDSTEPSXt -0 

193DEF PR0CFUNCTI0N!pR0CINF0:VDU4,30:PRlNT*'You may now u6« "'" any of F0-F9 
WAITING -••*'" "i»VDU3 

194*FX15, 1 

195 0XbGET-'48: IF 0X<2 OR OX>10 G0T0194 ELSE ENDPROC 
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/ 



ZX81 Spectrum 

MANAGEMENT GAMES 



Airline — £5 

Can you compete with British Airways? You must decide on the 
number of aircraft to operate, whether to buy or charter, whether to 
enter into a loan or a fuel contract and the levels of staffing and 
maintenance. Problems encountered are tax demands, strikes, 
cancelled flights, hijacks and aircraft crashes. 

Autochef — £5 

As MD of a Cetering Company you must negotiate for leases, 
decide on menu prices, level of wages, advertising and dividends. 
Each year you must predict the inflation rate. You are also given 
options on consignments of wines and food and loan contracts. 
You will be made to resign if you are not successful. There are 3 
levels of difficufiy. 



Print Shop - £5 



You own a small printing company and are required to decide on la> 
the number and type of staff you employ and when to increase or 
reduce staff ( b) the amount and type of paper you stock (c) the week 
in which work is schedules (d) the quotation for each. Are you an 
entrepreneur? Test your business acumen to the limit? There are 3 
levels of difficulty. 

Business Model Modeller X £8 

This is a very User Friendly business modeller. It does not have the 
flexibility or the complexity of Micromodeller. However it does 
provide managers with a useful business tool and an introduction to 
modelling. The model shows the profit sensitivity and the 
interaction of the pertinent marketing and production factors of a 
business. 

All Programs include detailed instructions and need 16K 

DISCOUNT: £1.50 for two; £3 for three; and £5 for four 






DEPT YC 

CASES COMPUTER SIMULATIONS 

14 Langton Way 

London SE3 7TL 



Spectrum 

Fast Action Games 
in Machine Code 



ZX81 



TREASURE HUNT (Spectrum) Explore one of the 29 nria2es in search 
of treasure and grab as much as you can before the time limit. This game 
can be played with or without moving obstacles; with one player, two 
players in oppositjon, or two players in partr>ership; and with part or all of 
the maze visible. There are 144 variations of this fascinating game and 
even the game selector is fun to use. 

HUNT (16K ZX811 A ZX81 version of Treasure Hunt with 48 variations. 

X-MEN (16K ZX81) The only Puckman type ganr>e wtth all these 
features: true gobbling action, bonuses, arcade type maze, 3 Ifves, 
graphic display of lives left, 4 nx^nsters, a den, booster buns, high score, 
continuous on-screen scoring. 

UFO (16K ZXB^\ A fast movir>g space game in which you must defend 
the Earth by destroying all the UFOs and spy satellites while your 
nx)ving force field gradually gets worn away by the alien bombs. 

TRAP (16K ZX81) You control a nroving wall and try to surround your 

opponent (computer or human) before he surrounds you. There are 3 

speeds and games can be played with a border or wrap around screen. 

£4,95 PER GAME ON CASSETTE 

FREE POST 

(no stamp required) 

CAMBRIDGE CBS 7BR 




SOFTWARE 



Ttck games recjuired „ X-MEN 

. TREASURE HUm" J UFO 
L J HUNT a TRAP 



I 



NAME .... 
ADDRESS. 




INSTANT IMAGE TRANSFER TO ZX SPECTRUM 



RD DIGITAL TRACER £49.95 




(unretouched 
printouts) 



Please send me RD DIGITAL TRACER(S) at 

£49.95 Bac\L I enclose payment of £ ^^^^^_-«__^^_ , ^_^^-^^ 

Nome: ..,......!.. 

Address; 

Send to: RD Laboratories, Dept. YCN, 5 Kennedy Road, Dane End. 
Ware, Herts. SG12 OLU 

RD Laboratories' policy is to bring sophisticated computer tedmiquos to low-cost 
computing. RD Laboratories therefore mam tain the right to amend specifications 
at short notice. Please send stamp for further details of the RD DIGITAL 
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and 
control. 



The high resolution colour graphics of The ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities. But entering individual co* 
ordinates for unusual shapes can be tedious and 
time-consuming. 

The new RD DIGITAL TRACER cuts out much 
tedious plotting. It provides instant transfer from 
original to display file - for screen display in 
colour, ZX printer printout, or retention on cassette. 

The RD DIGITAL THACER is of immense benefit 
in many fields - for geographers and weathermen, 
for engineers, architects and technicians, even for 
budding Leonardos! Designed for use with the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high-resolution 
colour graphics cannot be obtained on this machine. 

The RD DIGITAL TRACER is available only 
from RD Laboratories. The price of £49.95 includes 
P & P and VAT. Send your cheque now for delivery 
in 28 days. (Cheques payable to "RD Laboratories".) 
The RD DIGITAL TRACER is supplied with tracing 
sheet software cassette, and full instructions on 



use. 




R D Laborat;ories 



5 Kennedy Rood, Dane End, XA/are, Her^s. 

tosao) aa380 



SQ^a OL.U 
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If snowdrops and Spectrums are among your favourite things, these valuable 
machine-code routines by Jeremy Hall will help improve your micro's sound- 
producing ability. Impressive noises can be produced to rival the machine-code 

routines used by software houses. 

With a little knowledge of machine code 



1 



and of how the Spectrum produces sound, 
some quite impressive noises can be produced, 
despite its limited sound facility. 

The Spectrum produces sound by sending a 
scries of clicks to its internal loudspeaker. The 
time interval between each click, and hence 
the pitch of the noie^ is dependent on the value 
held in the HL register pair of the Z-80. The 
higher the value stored in HLj the longer the 
interval between clicks, hence the lower the 
pitch of the note produced, and vice versa. 
The length of the note produced, that is, the 
number of clicks, is controlled by the value 
stored in the DE register pair; the larger the 
number, the longer the note. 

Having set these registers to the required 
values, it is then simply a matter of calling the 
sound-producing routine in the Basic ROM. 
This starts at address 03 B5 hex, 949 decimal. 
Program I demonstrates this idea very simply, 
and figure 1 shows the machincKrodc mne- 
monics of this program. Try changing some of 
the values of HL and DE in this program by 
altering the Data statements, but before you 
do this, save the program on cassette in case 
you crash the system. 

It probably will not take you very long to 
tire of program 1 and you will want to move 
on to some more interesting sounds. This is 
where program 2 comes into it; figure 2 shows 
the machine-code mnemonics for this pro- 
gram. Register B is loaded with the number of 
times that the whole sound is to be repeated. 
Try loading it with 1, that is change the 
second number in the data statement from 10 
to 1- 

HL and DE are set to the required value and 
the sound routine called. On returning from 
the routine, DE is loaded with 16, which is 
then added to HL to increase its value, and 
lower the pitch of the next note. The sound 
routine is then called again, and this process 
repeated 255 times. Register B is then decre- 
mented and if it is zero the program will end 
and return to Basic, otherwise the whole pro- 
cess will be repeated. Note that registers HL 
and BC must be saved by it. 

In the final program, program 3, the 
machine code held in each data statement is 
based on the previous program, but with 
difierent values of HL and DE in each case. 
Enter the program exactly as shown, with the 
correct number of zeros after each Data state- 
ment. These zeros are used as padding to 
make each routine 30 bvies long and thus 
make each USR address easier to remember — 
32400 to 32430 and so on. Try experimenting 
with the values of HL and DE again; you 
might be surprised at the results. | 



Program h 10 CLEAR 32499 

20 FOR a ^ 32500 TO 32509 
30 READ n : POKE a , n 
40 NEXT a 
50 DATA 17 , 128 , 
55 DATA 33 , , 3 
60 DATA 205 , 181 , 3 
65 DATA 201 
100 RANDOMISE USR 32500 



SOUND OUT 

YOUR 
SPECTRUM 



10 CLEAR 32499 
20 FOR a = 32500 TO 32523 
30 READ n : POKE a , n 
40 NEXT a 

50 DATA 6. 10, 197, 33, 15, 0, 17, 20, 0, 229, 

205, 181, 3, 225, 17. 16, 0, 167, 237, 90, 

125,254, 255, 32, 237, 193, 16, 230, 201, 

|60 RANDOMIS 

USR 32500 

Program 2. 



10 CLEAR 32399 
20 FOR a = 32400 TO 32549 
30 READ n : POKE a , n 
40 NEXT a 

50 DATA 6, 3, 197, 33, 15. 0, 17, 40, 0, 229, 
205, 181, 3, 225, 17, 4, 0, 167, 237, 90, 
125, 254, 255, 32, 237, 193, 16. 230, 
201,0 
60 DATA 6, 20, 197. 33, 0, 3, 17, 1, 0, 229. 
205, 181, 3, 225, 17, 16, 0, 167, 237, 82, 
32, 240, 193, 16. 233, 201, 0, 0. 0, 
70 DATA 6, 5, 197, 33, 15, 0, 17, 40, 0, 229, 
205, 181, 3, 225, 17, 16, 0, 167, 237, 90, 
125, 254, 255, 32, 237, 193, 16, 230. 
201,0 
80 DATA 6, 2, 197, 33, 0, 6, 17, 5, 0, 229, 
205, 181, 3, 225, 17, 8. 0, 167, 237, 82. 
32, 240, 193, 16. 233. 201. 0, 0, 0. 0, 
90 DATA 6, 50, 197, 33, 0, 1. 17, 1, 0. 229, 
205, 181, 3, 225, 17, 16, 0, 167, 237, ^. 
32, 240, 193, 16, 233, 201, 0, 0, 0, 
100 RANDOMISE USR 32400 
110 RANDOMISE USR 32430 
120 RANDOMISE USR 32460 
130 RANDOMISE USR 32490 
140 RANDOMISE USR 32520 
150 GO TO 100 

Program 3. 




Mnemonic 

LD DE, 128 
LD HL, 768 
CALL 949 
RET 

Figure 1. 


Hex 

11 7F 00 
21 00 03 
CD B5 03 
09 


Decimal 

17 128 
33 3 

205 181 3 

201 


Comment 

Note length 
Pitch 

Call sound 
Retum to Basic 



Mnemonic 


Hex 


Decimal 


Comment 


LD B , 10 


06 OA 


6 10 


Repeat sound 10 times 


PUSH BC 


C5 


197 




LDHL,15 


21 OF 00 


33 15 


Initial pitch 


LD DE ,20 


11 14 00 


17 20 


Note duration 


PUSH HL 


E5 


229 




CALL 949 


CD 85 03 


205 181 3 


Sound routine 


POPHL 


El 


225 




LD DE , 16 


11 10 00 


17 16 


Decrease 


AND A 


A7 


167 


the 


ADC HL . DE 


ED 5A 


237 90 


pitch 


LD A, L 


7D 


125 


Repeat 


CP255 


FE FF 


254 255 


256 times 


JRNZ-18 


20 ED 


32 237 




POP BC 


CI 


193 




DJNZ 25 


10 E6 


16 230 


Dec B, repeat if not zero 


RET 


C9 


201 


Return to Basic 


Figure 2. 


• 
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5 


P.Eh s DJjnd -arf-a lysis 




© -J. D^H^ Edwards 


10 


INPUT "N'jsbar Df 6*ord5 ";/>o 


20 


DIM 3 »:no> 176> 


25 


DIM 3*?no^20;- 


3© 


DIM bCi7SJ 


35 


DIM c (no j 


36 


r3R n=l TO no: LET c<n>=©: 


NEXT 


n 


40 


INPUT "Which sound {l-";(no 


> ; •' > 


";<l 


50 


GO 5UB 1000 


60 


rOR n=l TO 176 


70 


jF c<q>=© THEN LET 3l^.r>>=2:* 


(n) 




80 


j.r ccq:«=i then lli acq.xn> = < 


s (q,n 


r:« -rb en) > ^2 


30 


NEXT n 


9S 


IP c(q)-0 THEN INPUT ^^Word 


"ja$< 


:<2? 


100 


LET C(q>=l 


3.10 


QC SUB £©0Q: GO SUB 3©00 


120 


PP XNT hT 0^0; OMER 1 ; "Press 


' c " 


to contj-r' to learn" 


123 


BEEP i..3© 


125 


PRINT RT 0^0; DUEP 1; "Press 


■ c •■ 


to cont^'r' to learn" 


130 


IF lNKE^-* = "" THEN GO TO 13(«> 


•': A0 


IF INKEY $ < > " C " f*Ni> INKE^r * «: ?- 


"r" 1 


HEN GO TO 130 


1&13 


JF INKEY4="r" THEN GO TO 4© 


160 


GO 6US 100© i 


165 


i^O 3UB 2S00 


lw& 


GU SUB 3000 


17© 


DIH d mo) 


1S0 


FDR a=l TO no 1 


1S0 


rOR n=l TO 176 


200 


xr PBS i 5 i sz ^ n J -b 1 n .^ :* :• 1 7*^Z 


N LEI 


■ d <!»> =d (aj) +1 


210 


NEXT n 


220 


NEXT m 


230 


LET low =9333 


235 


LET «or=© 


24-0 


FOR n=i lO no 


260 


IF d(n) ^lOfe» THEN LET v;or=n; 


LET 


low=d (n> 


2S0 


NEXT n 


270 


PRINT PT 10.. ie;3$C5«or:t 


230 


GO TO 120 


533 


STOP 


1000 


REM enter soynd 


1010 


PRINT hT 0^0; OUER 1; "SpeaK 


Pjfter Tone" 1 


1020 


BEEP 1^30 


1030 


PRINT PT ©..0; OUER l;"6PeaK 


Rfter Tone" 1 


105S 


GO SUB 4-000 


10^0 


FOR n=l TO 176 


1050 


Ltr l=Ui:>R USR "r" 


1060 


LET b<ni=PEEK 23608 


1070 


NEXT n 


1030 


RETURN 


2000 


kLM draw graph Cb> 


£006 


FOR n=© TO 21: PRINT RT n ,- © 




" : NEXT n 


2010 


FOR n=^l TO 175 


2020 


PLO? &jn 


2030 


DRPU b(nJ/2^0 


204-0 


NEXT n 


2060 


Kt i URN 


300© 


REN dra^itf ^r^ph ia^ 


3006 


FOR n =0 TO 21 : PRINT PT n , X 




" : NEXT n 


3010 


FOR n=l TO 176 


3020 


PLOT 12 7,. O 


3030 


DRPU a (q..nK''2^0 


304-0 


NEXT n 


3050 


K£ ! URN 


^00i?» 


RBt^ luait 


4.010 


LET l=USR USR "r" 


4020 


XF PEEK 23606=0 THEN GO TO 


4010 




4-030 


RETURN 




Before entering the main Basic program 
the machine-code routine should be entered 
using the foUovvmg Basic program. 

10 FOR n-USR "r" TO USR "u" 

20 fNPUT a 

30 POKE n.a 

40 NEXT n 
After entering the program, type Run and 
press Enter, then enter the aumbers in the left- 
hand column taking / as Enter. The 
mnemonics arc included for machine<ode 
enthusiasts. 



33/56/92/ 


LD HL.(5C38) 


62/0/ 


LDA,00 


119/ 


LD (HU,A 


6/256/ 


LD B,FF 


219/250/ 


IN A,{FA) 


254/255/ 


CPFF 


40/1/ 


JRZ01 


52/ 


INC (HL) 


16/247/ 


DJNZ -9 


201/ 


RET 


0/0/0/0/0/0/0/ 


NOP t*7) 



The machine code acts as a crude frequency 
coimter by looping round 255 times and 
adding 1 to the location 23608 each time it 
hears a noise through the car socket. We arc 
therefore left with a number between and 
255 at location 23608 each time we call the 
routine. This number will correspond to the 
frequency and^ to some extent, the amplitude 



60 YOUR COMPUTER, NOVEMBER 1982 




of the sound entering the ear socket when the 
roxitine was running. 

To use the program you will need some kind 
of input to the ear socket; you could use a 
radio or a cassette recorder. To use the main 
Basic program you will need some way of 
connecting a microphone to the ear-socket, via 
an amplifier so that the computer can analyse 
your voice dynamically — as you speak. 

Sound source 

To use the program, plug the ear lead on the 
Spectrum into the ear lead of your sound 
source as shown in the diagram, figure 1. 

If you want to see the program working but 
cannot connect a microphone to your 
Spectrum, then Enter the following short 
Basic program. 

10 FOR n = 1 TO 175 

20LETa^USR USR "r" 

30PLOT0,n 

40 DRAW PEEK 23608,0 

50 NEXT n 

60CLS 

70 GOTO 10 

Type Run and Enter and gradually turn the 
volumn of your sound source up until you see 
a fme bar graph across about one quarter of 
the scrcenj your computer is now displaying 



L 



Ear 



ZX Spectrum 



1 



Ear 



Sound 
Source 



Figure f. 



TALK TO 
YOUR 

SPECTRUM 



If the strain of pushing 
keys IS telling, J D M 
Edwards' program lets 
you sit back and relax. 



the sound that is going into the ear socket. 

If you can connect a microphone to your 
computer then try this Basic speech-analysis 
program. After entering it, type Run and 
switch on your microphone. Enter how many 
words you want — I suggest two for your first 
try — then enter which word you want to enter 
first. You shoid see the words **Speak after 
tone" appear, accompanied by a beep. 

The machine will then wait for a sound in 
the mike before it starts inputting information, 
so you can take your time before saying your 
word after the tone has stopped. When you 
have said your word, sit back and wait until 
the machine asks for the name of the word. 
After entering this you will be given two 
graphs at the moment identical and will be 



asked if you want to learn or continue. Select 
learn and you will again be faced with the 
prompt "Which sound?". This lime enter 2 
and repeat the process. For better results 
repeal each word several times — not on the 
same analysis, but respond wuth each number 
several times to the prompt. This will be 
averaged out to provide a more accurate result. 

Word matching 

Having repeated each word several times, 
respond with Continue to the prompt and say 
one of your w^ords after the tone. The 
Spectrum will sort through its files and print 
the word nearest to yours. Although slow, this 
method has a good success rate and could be 
rewritten in machine code to save time. 
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DRAGONS 
SIGHTED 

IN LONDON 




THE BRITISH MADE 32K HOME 
COMPUTER 



FOR 

ONLY 



£173 



+ VAT 



THE DRAGON'S TEETH 

32K RAM expandable to 64K: 9 colours: advanced 6809E 
Microprocessor: 5 octaves of music: Professional quality 
keyboard: Plug in sockets for printer, joysticks, cassette, 
games cartridges: Expanded Microsoft colour Basic: 160 
page Basic manual: A growing library of the best games 
and applications Software. 

If you want to meet a Dragon, 
Phone us today! 01-633 9611 



S.W.WINTER&Co.Ltd 

101 WESTMINSTER BRIDGE RD, LONDON SE1 



Please supply: 

DRAGON 32 

JOYSTICKS 



£199.50 each 
£19.95 each 



NEW Wintersoft Dragon cassettes. 
Dragontrek £5.99 each 
Artist's Designer £5.99 each 
CARTRIDGES: 

GHOST ATTACK £24.95 each 

BESERK £19.95 each 



£7.95 each 



CASSETTES: 

DRAGON GAMES SELECTION 

QUEST a.95each 

Phone for the complete list of cassettes & cartridges. 
Prices include VAT — Add C4.00 p&p per Dragon & £1.00 
per accessory. 
Payment by Cheque or P.O please. 

Name 



I 

I Address 



COMPUTER SHOP IIM 
WEST WALES 



BBC COMPUTERS 

Model A - £315.00 
Model B - £399.00 

MACHINES ON CONTINUOUS 
DEMONSTRATION 

Acorn authorised A/ B upgrades — £106.00, 

Price include same day installation and testing 

(by appointment), 

*Due soon — disc and speech upgrades, 

ATOM COMPUTERS 

From £129.00 for 2K RAM 

Extra RAM £2.50 per IK 

ZX81 - Now only £49.95 

16K RAM Packs - £29.95 

SEIKOSHA GP100 PRINTER 
- £212.00 

C12 Conriputer Tapes — 48p each. £4.60 for 10. 

Software by Acornsoft and Bug- Byte 

Computer books 

Computer cables and accessories 

Wide range of electronic components 

Price includes VAT. Carriage extra at cost. 

Our range is continually increasing but you are 

advised to phone for current stocks if travelling far. 

CARDIGAN ELECTRONICS 

Chancery Lane, Cardigan, Dyfed 

Tel: 0239 614483 

fCfosexf off ^9Y Wednesday} 



The 
SPECTRUM 

Games 
Companion 

ISBN: 907211 02X 
PRICE: £5.95 

by Bob Maunder 

Available 
NOW! 

LINSAC(YC) 

68 Barker Road, 
Middlesbrough TS5 5ES 
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^ 



ZUr SPECTRUM 



(16/48K) 




. more mystery and excitement on your Spectrum, 
as Eddy the electrician tries to thv\rart the ghosts 
in the mansion with his secret light generator, 
(from the developers of 'Spectral Invaders')- 



1 








BUG-BYTE SOFTWARE. FREEPOST (No Stamp req.) 
LIVERPOOL L3 SAB. 



Ail the PRCKtRAMS in this series of articles 
will run on a IK ZX-81. In faa if you have a 
RAM pack you will need to remove it, or reset 
RAMtop to less than 3.25K. 

The first essential when producing a games 
program is lo set up the background display. 
With the IK ZX-81 the display file is 
collapsed, so it is impossible to Poke the 
characters into the display. Therefore one 
must first set up a display file of the size 
required. 

In machine language there is an instruction 
RST 10 — D7 hex. This is a very imponant 
instruaion on the ZX-81; it is only one byte 
long and instructs the computer to print a 
charaacr, held in the A register, in the first 
free space on the screen. If you look at 
program 1 you will see how this is done. 



16514 



3E1C 

D7 

C9 



LDA, 1C 
RST 10 
RET 



CHR$0 

Print It 

RET TO BASIC 



1 REM YO NOT TAN 

2 RAND USR 16514 

Program f. 



With the demonstration programs 1 to 5 
there is no need for a hex loader, since they all 
can be keyed in. Keywords are emboldened; 
Some keywords such as Copy arc entered by 
typing Then Copy and erasing the word 
Then. 

The in program 1 can be replaced by any 
character available from the keyboard. The 
character wall be printed in the first available 
print position, that is 0,0, 

Program 2 demonstrates how to print up to 
255 characters consecutively on the screen 
using the instruction DJNZ-10 hex. This 
instruction carries out two operations; it 
reduces the number held in the B register and 
jumps a specified distance if the number is not 
zero. In this case it will jump backw*ards -3 
places FD hex. FF is -1, FE is -2, FD is -3 
and so forth. The maximum number of places 
forw^ard is 127 and backwards is 128. 





16514 3E 1C 


LDA, 10 


CHR$0 




06 FF 


LD B, FF 


Load B with 255 




D7 


RST 10 


Print a CHR 




10 FD 


DJN2-3 


Reduce B by 1 ' 
and if not zero 
then go back to 
pnnt a CHR 




C9 


RET 


RETURN TO 
BASIC 




1 REM YO COPY NOT CLEAR TAN I 




2 RAND USR 16514 






Program Z 







If more than 255 characters arc required 
then cither repeat program 2, or use program 
3 which enables a fiiU screen to be set up. 
With this program the HL register pair is used 
because it can hold numbers greater than 255 
— a full screen requires 726 charaaers. It 
works in a similar way to program 2, except 
that the check for HL zero is made using the A 
register. The A register is loaded with the 
value held in the H register and then an Or L 
operation is carried out on the A register. 

This simply means that if H is not zero, or if 
L is not zero, then the result is not zero. But if 
H is zero and I. is zero, then the result is zero* 



This result can be used to jump forwards or 
backw^ards. 

In this case, the jump is backwards to reload 
A W'ith the character to be printed and 
continues until HL is zero. 
The quotation marks after the 5 are a shift Q 
and the P before the 4 is an inverse P. The 
direa command is necessary because 7C is not 
available from the keyboard. However, not 
many games programs use just one character 
as a background. A method of printing more 
information on the screen is shown in program 
4, where the word "Hello" is printed. This 
works in a similar w^ay to the Basic 
IOLETaV ^ "HELLO" 
20 PRINT A$ 
The first step is to set up Hello as Data to be 
read, then printed, one letter at a time. The 
word Hello in program 4 is held at the stan of 
the Rem statement. In other words, address 
16514 holds the letter H, 16515 holds E, 
16516 holds L, 16517 holds L and 16518 
holds O. HL is then loaded with 16514 — that 
is, it points to the first letter to be printed. The 
B register is loaded with 5 — the number of 
letters — and the A register is loaded with the 
contents of the address held in the HL register 
pair. 

So the first run-through prims the letter H. 
The HL register pair is then increased by one 
to point to the letter E and the B register is 
reduced by one. A check is made to see if B is 
zero and, if h is not, a jump back to load A 
with contents of address held in HL is made. 
This process continues until all the letters are 
primed, that is, until B = 0. 

The final demonstration program shows the 
memory economy available with machine 
language. It will print out an eight-by-eight 
squares checkered board and does the same as 
the Basic program: 

10LETA$ = "S3 B^n ■ O ■ ^ ■ @" 
30 FOR A = 1 TO 4 
40 PRINT A$ (to 8) 
50 PRfNT A$ (2 to) 
60 NEXT A 

This program uses two counters: the B 
register to count eight charaaers per line and 
the C register to count eight lines. To save 
memory, the C register is also used to select 
the start of Data to be printed. Each board line 
cither starts with a black square or a grey 
square and so only nine squares need be stored 
as Data. 

The start address of each line is then 16514 
and 16515 alternately. The start is seleaed by 
looking at Bit of the number held in the C 
register, if it is then the Stan is 16514 andj if 
it is 1, then the start is 16515. Bit is the first 
number of the binary notation of the hexa- 
decimal number and runs as follows: 
8 = 1000 
7^0111 



6 = 0110 

5 = 0101 

4 = 0100 

3 = 0011 

2 = 0010 

1=0001 

= 0000 
So you can see that with each run through of 
the program bit changes from to l to etc., 
so that the start of Data changes from 16514 to 
16515 to 16514, and so on. 

The listing for the programs will look a little 
strange after the direct commands because of 
the hex 76 Ncwline character and the 7E 
character, but do not worry — the machine 
code is still there, as is line 2. Just the 
computer to list line 2. The grey squares arc 
all graphics shift A. 
Now to tackle the display for the Froggcr 



16514 2D 2A 31 31 34 


"HELLO" DATA 


21 82 40 


LD HL, 16514 




(40 82) 


06 05 


LDB. 05 


7E 


LD A<HL) 


D7 


RST10 


23 


INCHL 


10 FB 


DJNZ -5 


C9 


RET 


1 REM H E L L 5 U RND an? 


NOT 7 ( CLS TAN 




POKE 16524,126 




2 RAND USR 16619 




Program 4. 





16514 



1 REM 5 "" YO NOT F ? E 4 SAVE TAN 
POKE 16521,124 Direct command 

2 RAND USR 16514 
Program 3. 




21 CO 02 


LD HL 704 dec 


Load HL. 704 


3E1C 


LD A, 1C 


CHR$ 


D7 


RST 10 


Print CHR; 


2B 


DECHL 




7C 


LDA, H 




B5 


OR L 




20 F8 


JRNZ 


If HL not zero, then jump relatt 


C9 


RET 


Return to basic 



<?4 YO'JR CCMPUTFR, NOV^MBFR 1W> 



16514 



08 80 08 80 08 

80 08 80 08 

0E08 

21 82 40 

06 08 

7E 

D7 

23 

10 FB 

3E76 

D7 

OD 

C8 

CB41 
28 ED 
21 83 40 
18 EB 



DATA 

LDa08 
LD HL. 16514 
LD B, 08 
LD A, (HU 
RST10 
INCHL 
DJNZ 5 
LDA 76 
RST 10 
DECC 
RETZ 

BIT 0, C 

JRZ-19 

LD HL, 16515 

JR-21 



Print N/L CHR 
after each row 

If eight rows return 
to Basic 



REM mmammmmmm iMsu rnd 

BE? NOT 7 (CIS Y? NOT $ COS ACS 
tNKEY$ C GOSUB 5 „ RND / FOR 

POKE 16530 J 26 Direct commands 
POKE 16536,118 Direct commands 
RAND USR 16523 



Program 5. 



program. The technique used is exactly the 
same as program 4, in that the display is held 
in Data form and is printed from Data to the 
screen. Because of the length of this program 
it is necessary to use a hex loader Basic 
program to Poke the machine code into the 
Rem statement* So to start, type the Basic: 
FAST 
1 REM 255 Os 



2 REM 255 Os 
10 LET X = 16514 
20LETA$ = "" 

30 IF A$ = "" THEN INPUT A$ 
40IFA$ = "S"THEN STOP 
50 POKE X, 16* CODE A$ + CODE A$(2| 476 
60 PRINT AT 11,); X; ""; A$ (1 TO 2) 
70LETX = X + 1 
80LETA$ = A$(3TO> 
90 GOTO 30 

RUN 
To save typing out Rem statements, type line 
I then Edit it. This will take a second or two 
to bring the line into the Edit position. Then 
change it to line 2. The first Rem statement is 
used to hold the machine code to print the 
display; the second Rem statement is used to 
hold the machine code to make it move. 

At each input prompt enter the hex numbers 
as listed. These may be entered in batches of 



up to 10 pairsj but remember there arc no hops. 



spaces between the codes. After inputting code 
32 hex at address 16768 enter S to stop the 
Basic program and change to Slow mode. 

Edit line 10 to read 

LET X= 16775 
and Save the program for use with next 
month's article. 

To check that your machine code is correct, 
change line 10 to 

RAND USR 16702 . POKE 16819, 201 
direct command and delete lines 20 to 90. 

Now enter Run, and you should have a 
stationary display for the game. 

The object of the game is to hop your frog, 
an inverse "*, across the road, avoiding all the 
obstacles, to the safe middle island, then hop 
on to the lily pads represented by Os and logs 
represented by lis and fmally into one of the 
four homes. Each home is represented by a *. 

The frog is controlled by pressing key 5 to 
go left, 8 to go right and to go up. Each move 
up is counted, and a time limit of 199 seconds 
is given in which to fill all four home bases. If 
a frog is hit on the road, jumps into the lake, 
hits the wall or floats off the screen on a lily 
pad or log, then it is dead, and another frog is 
given at the base line. You cannot hop the frog 
off the screen. 

The game fmishes when all four home bases 
arc filled or when the counter reads zero. The 
aim, therefore, is to fill all home bases in the 
quickest lime, with the least number of up 



G^MES WRmM3 




The frogger program. 



4^514 T^ ^ ^ ^ ^ 



53 -e 
ad 00 76 

00 d£> 33 



53 CO 



€ 00 
;aflita>3£ 80 89 d^ ?4 

5^ m ^> sa 5@ 
BE sa id n -M 

OR 02 SO 50 50 

iz m 14 a9 s€ 



00 

IC 

TC 

0£ 



30 tkd 
IC 00 

00 00 

30 ^ 

7t; ^ 

35 



00 33 

00 i: 

^3 00 

00 IC 

i«o oa 

>^ 7^ 



S3 00 00 

03 00 iC 

00 00 S5 

00 00 

3E SO 

i^^ 3E SO 

OH CiA 0^ 

75 >^ >-5 



f2 
OB 



33 ?: -J^ eO i^ 3^ 53 

^ 00 00 i: 00 c^ :c 

33 d3 00 00 33 53 50 

00 30 03 00 £C 00 £C 

M it 30 30 30 S»^ B^ 

S4 ae 30 3^ 30 OS 0^ 

BO ^ ^4 3£ 30 ?3 ?4 

06 ^ vO 50 50 dfi -5a 

1* :< ic x t<§ 3^* it 



lo70l 



If the 

quality of 

1 K ZX-81 

programs in 

Basic has pushed 

you into the depths 

of despair, Stuart Nicholls' 

series on machine-code games 

writing will lead you into a new 

world of fast and flicker-free games. 



IS739 



5£ 3S 

06 14 

D7 

10 FK 

2i 32 40 

3e 02 

F5 

0$ 55 

7£ 

D7 

^3 

10 f B 

5£ 08 

06 14 

10 FD 
Fl 

30 
20 £B 

0^ 11 

?£ 
B7 
23 
iO fB 

an ec 40 

23 
06 ^4 

11 04 ao 

U 17 

iO FB 



uD a. ^ 
wB B. 06 
.^T 10 

lD rtL> 1^14 
■-D ft. 02 
PUSH AF 
LB B. 55 
LD fl. CHL> 
rST 10 

nmz -5 
LD fi. cts 
LD B. 14 
RST 10 
r^NZ -3 
POP RF 
PEC A 
JRN2 -!9 

LD B. 11 
Ltf fi, CHL> 
RST 10 
lUC HL 
DJN2 -5 



s^**3tf Af <y» ^c*r* lif>* of *ore*n. 



:40 $2h> L#-t It- (*&iAt to *t«^ 
5r*I)RTft. 5t€f^ v^lue 2 on 5t*ct^- 
jsea to rur. -^i^rousn Print i^^Hu^-nc* 
2r.. _CACJ B with nuftto^r ct D*t3i CHP* 
rx:^ i^ Frintdd* LsWWI A #ith chwr^ctfi-r 
he lei :n <HL-' ami isrinT it, 
:iO^^ to rt«>.t CHP Stfid r**^'^^t Frirt*^ 
i^OMtsn* wnti I B - ^. 
fVint ^ Un* ot &r*^ ^;«ujr»ff. 



G«>i M&ltK- £tor<ed Oft £tacu dtAd r^uc^^ 
b'/ 1, If value :s r,ot zero then 
J tore on stauck a^nd ra^eat Print 
routine from li713* 
rVirvt l^t 17 Cm^ Oi DliTft. 
HOT£- HL 13 ne^^r res«"t »n<( is 
continually increased tnrou^h 
through Dita. 



wD HL CD-FILE> Find Stsrt of D-FILE and *dd 



•ISC HL 
^ B. 04 
LD D£ ed 64 
r«)D HL. DE 
LD<HL>. 17 
CJNZ -3 



I to vet i>C'5itaon 0#0. 
Print rou^ is e'.*er^ 4o«jirtH 
coluvn a Ions tou of screen. 



1^755 



2ft OC 40 I.D HL D-FILe) Find st*r+ or D-FILE md *«id 220 to 



M DC 00 LD D£ 00 DC a20> 



1? ADD HL> I£ 

56 ^7 uD *:HL.^. 5^ 

3£ 03 Lfi ft. ee 

32 SC 40 LD <16444>, 

13 32 JR+32 



lcc«tt4 iiiddW o-r ba£e*ilr««. 



16769 LINE 2 RDI 



Frjnt in^'*!^^* * to r#»*r*if*nt ft%&&. 
3tor* »^iu3r^ occui*iod b^ froa at 
addr*s5 16444 > tn* jr*** £:w,Jdr^, 

/uiftf»5 into line 2 Ren to address 

^t this ^tsiifw tn* juii*> i> to 
^--aturn to Basic 
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BEAT THAT HIGH SCOREI 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
mmmm^t^mil^Z GOBBLE YOU! YOUR ONLY 
■:^^E3wBiii| AIDES ARE FOUR "POWER 
W21^^:fT*i PILLS" WHICH MAKE THE 
£52SSliS£rl MEANIES EDIBLE. BUT 
■^^Hi^s^^^ NOT FOR LONG I 

• MACHINE CODED FOR FAST ACTtON 

• extra "GOBBLER" FOR 10,000 POINTS 

• ON SCREEN SCORING 

• HIGH SCORE WITH "ENTER NAME" FACILITY 
•up TO 4 PLAYERS 

AN ANNOYINGLY FRUSTRATING GAMEIFOR ONLY £5.95 




STAY AL»VE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS. 
SCORE BY SHOOTING THEM - WHICH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF^ LITTLE BITS AND MAKES LIFE EVEN WORSE! 



•machine coded for 
fast action 

•on screen SCORING 
• high SCORE WITH 

•ENTER NAME' FACIUITY 
•uPT04PLAYtRS 



• extra ship for 1.000 PTS 
INOT as easy as it 

SOUNDSrj 
•ship MOVES JUST LIKE 

arcadc version 

• ROTATC LEFTmOTATE 
RIGHT/THRUST 



•fires IN ALLS 
DIRECTIONS 

• INCREASING NUMBER 
OF ASTEROIDS 

• THREE ASTEROID SIZES 

• •NASTY' ALIEN SPACE- 
SHIP (FIRES BACKH 



THIS GAME IS JUST AS BAD! - AND ONLY £5.95 
AN OFFER FOR REAL MASOCHISTS-BOTH TAPES FOR £9.95 

MAI L ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO 

CU THE SOFTWARE FARM DEPT B 

^p CRAIGO FARM, BOTANY BAY, TINTERN, GWENT 



^ 



y. 



SPORTING FORECASTS 



Professor Frank George, one of the country's leading experts 
in forecasting techniques, has produced the following 
microcomputer programs based on his researches. 

F4 FOOTBALL FORECAST 

A pools forecasting program which uses stored team data 
to compute the expected result of each fixture. 

POOLPERM 

Produces full perms according to amount of stake 
and number of matches required. 

H5 HORSE RACE FORECAST 

A serious punter's aid to sensible betting. Data is entered 

from a sporting newspaper and the program 

produces betting recommendations. 

A d&taHed instruction booklet accompanies each 
program. Versions are available for: 

APPLE II32K 

PET 16K or32K 

SHARP M280K 

TRS-80K 32K disk or 16K cassette 

VIDEO GENIE 32K disk or 16K cassette 

tVJEWBRAIN 

SINCLAIR 2X81 16K 

versions under cfeire/opment: BBC; SPECTRUM 

Bureau of Information Science, Commerce House, 
High Street, Chalfont St. Giles, Buckinghamshire 



EDUCATIONAL COMPUTING 

on the 

Suit 
children 
ages 5- 



ZX81 




recommended by _ _ ^^ _ 

j educaiiorrai j Fifty high -quality programs to turn your ZX81 
L_ ^*^2I2*'11 _j ^'' Spectrum into a powerful educational tool 

AfUi fov tion't eYtn n#ad to know progrsmmifig, 
Tfmm •f0 ci9Mr instrucUons »nd pfmniy of tipt 
A #<fyte«. Designed to gatf^yon<f drill A prscticm 
thm piomatm tmmfUog ihtwjgh intmemctton A diaco¥my. 

Inciudes - 



TORTOlSe 
A simplified 
version of the 
famous Turtle 
programme 

COOeP MISSILE 



c-pECTRUM^ 



of 



All programs 
fit IK 

Craativa use 
graphics 

Many innovative 
ideas 

fully documented 

Includes many 
games 




Combines the 
fun of arcade 
games with 
learning 

£5-95 only 

paperback 110 pa^s 
P*us Sp«ctrym supplement 
Graph -plotter # Histogram • Stmon-spell# Skttchbuard # Times-tabft # Sets 
Series -QUIZ # XYcooftfindtes # Count • Eguattons # Areas # Guess-a-Voiurv 
Angles • Upstairs -Downstairs • Musk: -notes # See saw # Wipe -out •Spetl 
Temperature • Clock # Money • Snake 
Mastermind # (dumber shoot B *26 more 



I t39a Sloane St 
I London 



_EDUCARE 

I Please send me copies Educares SOTI 



EOUCARE 1 1 enclose cheque/postal order for £. 



I Name, .., 
, SWIX9AY I^dd'ess 

I l_--: 



I 



Let your chtid benefit early - Send now 




Gainsborough 
House Hotel 



AA*** RAC 




WEEKEND COURSES 

IN 

SINCLAIR BASIC 



Why Struggle with the book when you can learn basic and relax in 

the comfort of a 3 star Hotel. 

Come and learn Sinclair Basic at a week-end "teach in". Friday 

evening to Sunday evening with 15 hours of instruction from well 

qualified instructors. We use the ZX81 with 20 people maximum 

on each course and 2 people to each computer. 

The Hoel is comfortable, all bedrooms have bath, colour TV, tea 

making facilities and hair driers, etc. The price includes a sherry on 

arrival and all meals. 

Our conference rooms are all well equipped with white boards, 

film screen and other audio visual equipment. 

Courses start January, 1983 priced at £55. For further details w^-ite 

or contact Penny King on 0562 754041 . 



GAINSBOROUGH HOUSE HOTEL 

BEWDLEY HILL, KIDDERMINSTER, 
WORCS. DY11 6BS 
Tel: (0562) 754041 



66 YOUR COMPUTER. NOVEMBER 1982 



The Vic's operating system 
interrupts a progrann 60 
times a second to scan the 
break key and update the 
time variable. Ian Hegerty 
shows you how to use the 
interrupt vector to insert 
your own routines for fast 
graphics or to check an 
input from an alarm bell. 

The INTHRRl 'rT vector on the Vic is located 
at 788 and 789 - £0314 and £0315 in hex. 
Every 0.016 seconds^ the 6502 processor looks 
at this location and jumps to a. routine^ the 
address of which is stored thus: the address 
divided by 256 is stored in the second location^ 
789, and the remainder is stored in the first, 
788, 

The interrupt vector may be used in the 
following ways. But first, stop the processor 
from reading the interrupt vector v;hile you 
set it. If this is not done, you will get strange 
results — it might go to a pan of the address to 
which you have pointed^ while taking the 
other byte from the original value. This can be 
done in machine code with an SEI command: 
the op-code is £58. 

Next, set the vector using the LDA and 
STA instructions. Then, restart the processor 
interrupting with a CLI instruction, and 
return with an RTS instruction. At the end of 
your machine-code routine, you must jump 
back to the original value of the vector — this 
increments TI and TI$ and scans the stop key 
and is at £EABF. 

Here is an example showing the use of the 
interrupt vector. * 

10 REM ^INTERRUPT DEMO* 

20 REM -BY 1 HEGERTY- 

30 FOR A = 7424 TO 7450:READ B: IF B< >-1 

THEN POKE A,B;NEXT 
40 REM * MACHINE CODE* 
50 DATA 120,169,13,141,20,3,169,29,141,21,3, 

88,96 (continued on next page) 




ALARM 





HARNESSING THE 
VIC'S VECTOR 



13 


REM *KEV DEFINE* 








29 


REM *BV I.HEGEPTV* 






. 


30 


POKE 55..56:F0KE ^,23 S = 7430 








40 


REfili m-lr ai: - "*" THEN PRINT 


"j^ TO 


STRRT.. 


3VS 7480": END 


58 


-i = H3C<fi$> - 48 








£P\ 


L. = HSC';ftIGHTf<Rt.. l;-::- - 4S 








re 


IF H > 3 THEN H = H - 7 








3e 


IF L ::■ 5 THEM L =-" L - 7 






(listing continued on next page) 
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(continued from previous page} 

60 DATA 169,8,141,15,144,169,27,141,15,144, 
76,191,234 

Run ii and see what happens, after you have 
Saved it. If it crashes^ turn off the Vicj reload 
the program and check lines 50 and 60. When 
the program is successfully Run, Ready should 
be printed and black lines will be visible. The 
screen is turning black to white so fast your 
eye cannot see it. Here is a breakdown of the 
machine code in lines 50 and 60: 



Hex 



Mnemonic 



Decimal 



78 SEf 120 

A9 0D LDAfOD 169 13 

8D 14 03 STA £0314 141 20 3 

A9 1D LDAC1D 169 29 

8D 15 03 STA £0315 141 21 3 

58 CLI 88 

60 RTS 96 

This listing sets the vector, and the following 
listing changes screen colour. 



A9 08 


LDAEOB 


169 


a 


8D0F90 


STA £900F 


141 


15 144 


A91B 


LDAE1B 


169 


27 


8D0F90 


STA £900F 


141 


15 144 


4C BF EA 


JMP £EABF 


76 


191 234 



There are many applications for the inter- 
rupt vector, including graphic effects, sound 
effects running continuously, giving keys 
certain functions, and checking inputs like 
those from a burglar alarm. You could even 
control the cursor with a joystick. Keys can be 
programmed by looking at the value in £05, 
thai isj 197 decimal, and CMParing it to the 
values of the keys — key fl equals 39, key B 
equals 47, key B equals 55, key H equals 63. It 
is important to note that these are not the 
ASCII values. If you want the keys plus their 
Shift values, you can Peck 653 — £028D in 
hex. If the value in this location is one, the 
shift key is down, if it is two, the Commodore 
key is down, and if the CTRL key it w^ill be 
four. Combinations of these arc possible — if 



the Shift and CTRL are both down, the value 
wil! be 

1 -»- 4 - 5 

To demonstrate all this, run the program 
Key Define and then 

SYS 7400 

Key Define uses the interrupt veaor to 
program the fiinction keys. Yes, those brown 
things on your Vic can now actually do some- 
thing useful. The functions are as follows: key 
fl turns the screen black; key f2 returns screen 
to normal; key B turns sound volume to full; 
key f4 turns off sound; key f5 turns motor 
power off on the cassette unit; key f6 turns 
motor power on on the cassette unit; key f? 
makes all the keys repeat; key fB returns to 
normal key repeating* 

Pressing CTRL,Shift,Commodorc and 

function key f3 results in a total reset — the 

same as turning off, but with the advantage 

that this routine mav be recalled with another 

SYS 7400 ■ 



f listing continued from previous page} 




3e 


M = H*16 + L POKE S.M:S = 3 + PGOTO 43 




103 


DflTfl 78, fl9. 52> Sn.. 14, 03. fl9. ID. SD.. 15. 03, 58. 60 




119 


DhlTfl 7S. fl3. BF. SD. 14. 03. R9. Efl. 3D. 15. 03. 53. 60 




ii© 


IiflTfl rl2. 00. fi5. C;5. C9. 27. US. 18. BD. SD. ©2. C9. 00. DS. 05. fl9. 0S. SD. ap. 90. ED. SD. 02 


.C:9.01.D0.05 


130 


DfiTfi Fi9.lB.SD.0F.90 




140 


DflTfl fi5. C5. C9.2F. D9. 18. BD. SD. 02. C3, 00. D9. 85. m9. 0F. SD. 0E. 90. BD ■ 8D. 02. C9. 01 . 


- D0. 05 


150 


DflTrl fl9..00.SD.0E.5'0 




160 


DfiTfi R5..C5.C9. 3?.. D0. 22. BD.9D. 02. C9. 00. D0. 05, 09. 00. 8D.1C.91.BD.3D. 02. C9.01. 


D0.05 


170 


DftTP FI9. FE.SD. IC. 91 . BD, 8D. 02. C9. 07. D0. 93. 4C.. 22. FD 




130 


DflTfl 1=15. C5. C:9. 3F^ D0. 22. BD. 3D. 92. C.9. 90, D0. 95, 99. PP. SD. 3fl. 02, BD, 3D. 32. C9, 91 . 


D0.05 


190 


Dftia 99. 00. SD. Sh. 02,. BD. 3D. 92. C9. 07. D0. 93. 4C. 22. FD 




200 


DflTfl 4C.BF.ER.* 1 





FLOPPY DISC DRIVES 



SINGLE AND DUAL DISC DRIVES 

40 OR 80 TRACK FOR BBC MICRO 

includes utility disc and Dos Manual Ptione for prices;— 

Z£70^ MICRO 

BBC COMPUTER MODEL 'A* £262,00 + VAT 

BBC COMPUTER MODEL '8' £349.00 + VAT 

BBC COMPUTER WITH DISC ....... £410.00 + VAT 




OTHER ITEMS AVAILABLE 
FOR THE BBC MICRO 

Books, Cables. Joy Sticks. Cassette Decks, Dust Covers, 
Teletext Adaptor. Speech Upgrade. 
SEND FOR PRICE LIST 



SEIK0SHAGP-100A 



• DOT MATRIX PRINTER 

• 80 CHARACTERS PER LINE 

• 30 CHARS SEC 

• FREE HI RESOLUTION DUMP OUT LISTING 

£179 » VAT. Carr £S BBC Printer CaMe£1 6 -t- VAT 

MICRO 

WORD PROCESSOR CHESS ... £lt.50 

ROM £4&.00 ASTEROIDS . £ S.95 

J "^^^ GLAXIAN ... £ a.95 

V-flJ BILLIARDS £ 8.50 

*^rtS^^m FROGGER ... £10.00 

GOLF £ 8.00 



Jiyn7ir !i^««4^»H.« 




(DOB MICRO 



MICRO UPGRADES 



RAM KITS: Upgrades the Model "A' to 32K RAM 

Supplied Witt) full fitting instructions £29.90 + VAT 

ANALOGUE KITS: Surtabie for adding joyslicks. 

contmllers etc^ £15.00 4- VAT 

PRINTER INTERFACE & I/O PORT: Enables a 
Centnjnic interlace printer to be attached , £16.00 + VAT 

MODEL W TO MODEL *B^ UPGRADE 
£89.00 + VAT (fitted) 

DISC EXPANSION. £80.00 + VAT 

DISC DRIVES hom £179.00 + VAT 

COLOUR MONITORS from £22^.00 + VAT 

Send for details on other items, cables, cassettes, plugs. 

sofTw3f6 etc 

WHY NOT SEND YOUR MACHINE TO US FOR 

UPGRADING? 



PRINTERS 



EPSON MX80 F/T3 - The prrnier recomrnended for the 
86Q f^icrocomputer 

• Dot Matrix Printer^^^* Hiftesolution Grapbtcs 

• SOCps ^^5^% • Bi-directional Printing 






Po«f,^$' 



Tetephone STO (0438) 65385 



WM 



S«vict& 

liiormatJOQ C«ntm. 
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How to make the best 
home cximputer in ^e world 

even betteK 

Itripherals to turn a powerful computer 
into a super-computer for the professional 



With VIC; you have the finest home computer 
money can buy. And the more you use it, the 
more you will ask it to do. 

Pretty soon, you'll want to extend VlCs vast 
potential to the full; and there is a wide range of 
VIC peripherals to help you do it. 

Disk drives, disk-based software, a printer, 
cassette unit, joysticks, paddles-with these, 
VIC computing becomes total computing: giving 
you true professional power and capability. 

We describe the major units here. 

VIC PRINTER 




The VIC Printer, 
like all VIC peripherals, offers a very high speci- 
fication at a very competitive price. 

It will print programs, letters, business data, 
graphic displays and so on. 

Its main features include: 80 characters per 
line 'Tractor feed dot matrix '30 characters per 
second print speed • Full alphanumerics and 
graphic printing • Double-size character 
capability -All cables and leads. 

VIC FLOPPY DISK UNIT 

The VIC single-drive Disk Unit provides a 
fast, accurate and efficient means of storing and 
retrieving data and programs. 

Together with the Printer, it transforms the 
VIC 20 into the ideal system for the small 
businessman or serious computer programmer: 




Features include: 174,848 bytes capacity • 
Uses soft-sectored standard 5j4" single density 
floppy disks • Direct 
interface to VIC • 
Direct 

compatibLlity_ 
with Printer 
Intelligent 
system in- 
dependent 
of VIC. 

(VIC RAM not required to 
run it). 

EXPANSION MEMORY CARTRIDGES 

Special plug-in cartridges are 
available to expand VIC's f^^ 
memory. 3K, 8K and 16K P'^ 
RAM packs plug directly | 
into the computer. 

A Memory Expansion 
Board is also available _ 

to develop VIC's capabilities to the maximum. 

For full details of VIC 20, its peripherals and 
software, and a hst of your local dealers, contact: 
The Commodore Information Centre, ^| 
675 Ajax Avenue, Slough, Berkshire, TTj 
SLl 4BG . Tel: Slough (0753) 79292. skk^ 







er^-r^ 



> 



I 



ffll-J- 




Cs. commodore 

VIC 20 

The best home computer in the worfd. 
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Let Commodore 
expand 

your Horizons. 

VIC 20 is the finest home 
computer that money can buy. 

And the better you get to know 
it, the more confident, adventurous 
and ambitious you'U become. 

You'll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many apphcations 
in the home. 

Every program in the series 
has been designed by experts, and 
chosen for its quaHty and value 
for money 

VIC business software covers 
a wide range of applications, includ- 
ing spread-sheet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams' 
world-famous Adventure' series. 

Advanced space games, includ- 
ing the sophisticated 'Omega Race'. 

Learn subjects as diverse as 
English Language, programming, 
and biology 

And 'home' software ranges 
from IQ tests to Robert Carrier 
menus. 

In addition, there is a range 
of VIC software, like programmers' 
aids and graphics packages - 




to add to your imderstanding and 

enjoyment of computers and 

computing. 

- There's even a special 'VicSoft/ 

Club for VIC 20 enthusiasts, 

with many advantages including 

special offers to club members. 



u. 



.^^^ 




J 



K 



-^^ 



^^ 






«/ 



^^ 



VIC software will expand your 
horizons. And your mind 

PRICES RANGE FROM £4.99 to £24.95 INC. VAX 

Cm. commodore 

VIC 20 



f JI77 ,«■ Nl 


BS ^«i 1 







For more information, a catalogue of VIC software | 

and details of your local retailers or dealers please phone or 

complete the coupon and send to: 

The Commodore Imonnation Centre, 

675 Ajax Avenue, Slough, Berkshire SLl 4BG. 

Telephone: Slough (0753) 79292 

Nam^ 

IMR MR^./MISSt 

Address . 



Postcode 



VCYOC 11/82 



J 



Martin Glass's Teletext Editor 
is a program with features 
common to commercial word- 
processing packages. It will run 
on both the Models A and B. 

The program options arc listed in the form 
of a menu giving five choices of action. The 
menu's third option gives a blank screen on 
which can be drawn a teletext picture with 
colour, graphics and double-height characters. 
In this modcj the four cursor keys can still be 
used to position the cursor an>^vhere. 

The special teletext control codes arc made 
available through the soft-function Copy and 
Tab kcys^ Thereby all the special teletext 
functions can be used to build up pictures 
similar to Ceefax> Oracle and Prcstel. Once the 
picture is complete, it can be saved on tape, 
using the first option in the menu. Previously- 
stored pictures can be re-loaded using the 
second option. The fourth option allows you 
to continue editing from where you left off. 

The fifth option on the menu is the Help 
option. This details each of the special 
functions available and which keys to use. See 
figure 1. 



TELETEXT ED 



Key 

fO 

fl 

f2 

f3 

f4 

f5 

f6 

f7 

f8 

f9 + colour 

f9 + f8 



Function 

Conceal Display 

Red 

Green 

Yellow 

Blue 

Magenta 

Cyan 

White 

Plashing characters 

Graphics 

Hold graphics 



Tab 


New background colour 


f9+ Tab 


Pixel-separated graphics 


Copy 


Double-height characters 


Cursor 


Move around 


Escape 


Return to menu 


Return 


Negate prior function 


Control /L 


Shift text left 


Controi/R 


Shift text right 


Control/D 


Insert a line 


Control /U 


Delete a line 



Figum /. The fifth option — H^p. 

Different colours are chosen on keys fl to f7^ 
but alternative graphic characters can be 
selected by pressing f9 before the colour key- 
Pressing fO conceals the display line by 
changing the foreground colour to the back- 
ground. 

Characters can be made to flash with key t8. 
To return to steady mode, press f8 then the 
Return key. It is important to note that the 
Delete key has been given the new value of 
255 and not 127, so its use will produce a 
block character. It will not erase the previous 
character, but it does complete the full set of 
64 graphics characters. 

The Hold graphics mode — which covers 
over subsequent teletext control codes with 
the most recent graphics character — can be 
selected by pressing tB immediately alter t^. 

Similarly^ f9 followed by Tab will define the 
separated graphics mode^ which causes each 
pixel in the thrcc-by-two gcaphics matrbc to be 
detailed individually. 



The Tab key on its own will change ihe 
background colour to the most recently- 
defined colour. Therefore, a new foreground 
colour must be set immediately after Tab, 
otherwise the text will be concealed. 

Double-hcighi characters have been simpli- 
fied by the program and can be accessed after 
using the Copy key. The program takes care of 
all the duplication of text usually associated 
with the double-height effect on the BBC 
Micro. To return to normal height press Copy 
followed by Return. 

In general, the Return key will move the 
cursor to the start of the next line, but when 
used immediately alter one of the special tele- 
text functions^ then the effect will be to negate 
that function. For example, Tab followed by 
Return restores the background to black. 

Four functions 

Four Edit mode functions move text around 
the screen by inserting or deleting characters. 
The first extra function is Control/L, that is, 
the Control key is held down whilst the letter 
1- is pressed. This function deletes the 
character pointed at by the cursor and shifts a 
line of text to the left. Similarly, Control/R 
inserts a space and shifts the line to the right. 
In a likewise manner, Control/D moves text 
down by inserting a blank line, whilst 
Control/U deletes the current line and thus 
moves text up. 

When the Editing is finished, pressing 



iO REH ♦ TELETEXT EDITOR • (€> dul.- 19S2 M%ftir. <:0«5*. 

20 MODE 7 

30 KlM£f1»HiMEn-l(400 

40 Olfl A'^ 100 

*K> P0« r><iSS*0 TO 3 STEP 3 

60 PX»A% 

70tOPT PASS 

S0*9«t»cr««rt LfA tV 

90STA «*70 
lOO*3TA ^72 
IIOLDA £t,7C 
l2i>^TA h7\ 
l^^yUE^A CU7& 
MOST A 4(71 
l^.oAin LDX iA 
160 .M*<^; LDY iO 
170 .bUcll Lftft t«'70>.Y 
1^0 ^TA (%f72>-V 
IVOINY 
200 CP^V CO 
210 C^NC b)<»ckt 
220 INC (&7U 
?K» INC tfe7:yj 
240 DEX 

£60 &NE bl<>cK 

270 RTS 

2dO»pijt«cr««t> LDA CO 

2^0S:rA ?(70 

500STA 9^72 

IIOLDA i,^7C 

^20STA 4,73 

3«.^OC0A i,t,7-^ 

540STA S,71 

350 LOX Ju4 

^60 .b1o<k2 Li»V i;o 

370 *blo<k^ LOA <«r72).Y 

sm STA <8.70>.¥ 

40O Cf^V to 

410 BNE blo<k3 

420 INC *!7l 

430 IN': «t73 

440 DEX 

4:^0 CPX iO 

460 ewE t»l<*ck2 

470 RTS 

4d0 1 

490 NEXT FA<-<. 

^00 »>N ERROft OOTO lOfrv 

510REH • SET l^ SOFT l.feYS * 

520 FOft 15t«0 TO 25 

530?(i%*«.BOO)«17*lX-(IX>l7>*«2-t!X>lOANlir/.':iR>*tlO- !'/.> 

340NEXT 1% 

550 ?<IX*I^BOO>»140 1 ''tl%>&301*»27 

560 ^i&i2»l5l 

57O0OT0 lOSO 

Sa^'j KEVIX^O 



590 •FX4»I 
^OO OOUBtEX* ■• 
AiOBtt-0 

420?*C« • inAlW ROUTHC ♦ 

64i!lK tLV^-i:*. TWW PRtrpFT i Or»TO AMt 
6!5*> IF >FV%^i:j TKt'N i>ft*KlMSFRT * 'JOlO olO 
660 IF k6V4«i; Tiir.N r^inrCi f TF 1 C<ilft 6S0 
670 (F rvEYy.»4 THEN PWX IHr^tttXl Iftf* * m\TO 610 
6*^Ji IF rtiX^^'A IMI^N rROCnriFTFLINF i ffnT^r ^U* 

6V0 IF KFVA«i?>i OR trKY"/.:i?7 ANf> KJE:Yy,<:i 55i TiiEN I r:vx«KF.vy.4'i i 
yoo If VEV^-*!:-? THEN ^■fcY•'.-.:'•>*.irri^rt-^rv < r<iTf> **tQ 

7i0 If Jl^y. il .WL* ►>!¥?.< I ;:tA ttiFll PftOCKKV I i^itTi. /.f. 
7:^60 If KfYX*-^ THFf/ ^ rvX»rl%7:KF.yi%-l'56IP«i>:»cEV 

7401* >;Evr r<. mh thy*/. :i4o mrn k.ETA*KEyf%'ii%: s K?t»c< « pvrfm^s.f s 

7fwir Kfvr,-^-? ri*Fn B'/.-^t6 i *^^Tn 6v» 

76*> jf m : 1/. 1HFH p%— 1 

77otf Kr:>ry,-i4o then kfyx**!^ « ^eyix^i**?* pfwwrFv 

780 T» leV'-i^a--^ TNFN KCYt* 143 i tXYlX* I**''* 1*^«-1 * fiC^iM ^V-«.VH .;. £ pf-inKFY 

79000T0 6 3</ 

600DEF PROCRFT 

910IF 0%<; -1 TMP.N i^A*". 

$1^11 IF t?Fvr/.'o thfn KEv%«i'iyi% 

$tO Kf.Y!5;»0 

8401 F DflL»MX'-f'S/»*<'*S THFN VCU tO»S.«eY%. II 

tWSO VOIJ e.KFYX 

^lAO IF kFVV.«t:^ AHD UH'i<.<?4 THF^ VllUJ.^.lO 

870 IF f fcY%«i.4 ANf* r«:n«BiFy.»vpr.is-t rntw vi)u lO 
ifso IF KEYX-i4f* tkfn lw iue^.^ //.— .: 

lai'^O B7t»0 

900 ENt*>f^^ 

■^lOOEF PfrXKFV 

«2u IF i FYX«lO j^ll VPCiS-24 TMfN 3 04O 

y.*0 IF k£yV.-Vm and OOUeLFX^VFtiS Tf4KN sm*J lO 

940 IF iKEYXOn AHU » FYX >€t) AND VP0S»24 AND fOS-,^ THEN 1040 

■9^0 IF KFvy.»ll AND VPOS"0 THEN 1040 

960 IP VPDS»0 ANfi F>««-.feO AND KEY'jC"* TKiN l04t» 

'?70 IF eX"l6 ^MtiN ► rFY%*KF.YX*B% 

9€t0 IF BTA-SA ANlJ KFY'/.-16S THEN H V^c^n-;-! KA-0 

'^O IF fix* I A AND HEY*A*«173 THEN VF¥'/,«\'S4iKf:yiV.-lS'i4 6X»-l 
lOOU IF fr-X-l^ AND K.FY*;t«Ib2 TMFN ^XY%al^e!K£Yl%«l59ifi'Jt«- 1 
lOtOVOU KEVX 
1020 IF K£V%>51 W*0 DOCIBLEX-VPOS Oft * DOUBl.EX-VFOS-1 ANP POS-O.AND 

I. E V XO J n THEN \ft>li tM O » K £ YX . 1 1 
103^0 IF (KEVy.«9 Ok tceyX>3n AND OOUBt.E%*VFu^-l AND POS-0 THEN VDM 10 
1040END^R0C 
lOftoUei^ M*Oi:D0iUftLEtA»*l. ^.C> JPRJMT TA&i X. Y) ; tl^'m. •i;'*:nVMF%< ]4l )| 

A* TAKf X-Vi^l »iCHRt<C*l2€:>;CHR»tl4l >lA%; :ENDFf%OC 
1060IF ERL065i> THEN lOsSO 
1070 C^L PUti<r#*A 
i080 VDU 12 
iO^O*FX 4,0 

llOOIF ERS.-1220 .**rU CNIt 
niO FW>:dOUBLF< "TELETEXT FDtTOft* .<^. 1 ..<-» 
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Escape will return control to the main menu. 
Back in the menu, the page can be saved on 
tape by choosing option 1, The screen can 
then be wiped clean using option 3, or the 
previous page can be recalled for further edit- 
ing with the fourth option. 

Option 2 in the menu will load a previously- 
stored page from tape back into memory for 
further editing; follow this option with 
option 4 to recall the edit screen. Pictures will 
be stored on tape, in option 1, in Filename 
Screen^ which is constant in the program and 
not user-defined because the BBC OS 
command *Save cannot be suffixed with a 
Basic string-variable. 

Option 3 will clear the editing-screen 
memory area, so be careful to save any useful 
pages on tape before using this option. 

In Mode 7 on the BBC Micro, the screen 
display is stored in locations &7C00 to &7FE8 
and HiMem is originally set to &7C0O. The 
first action of the program^ in line 30, is to set 
aside a 1 K byte spare area between &7800 and 
&7C00 which can be later used to store a copy 
of the editing screen. 

The machine-code routines, GetScrecn and 
PutScreen, in lines 70 to 480 perform the 
function of copying the screen display — 
stored between &7C00 and &7FFF — to or 
from the secondary store, which is stored 
between &7800 and &7BFF. 

The next section of program, lines 510 to 
560j assigns the soft-function keys with single- 




code values, which are used for changing 
colour and other effects. Note that these codes 
do not match the values given in the table of 
teletext control codes, but arc altered later in 
the program. 

The *FX 4,1 command, in line 590, disables 
the aaion of the cursor control and Copy keys, 
so ihcy can be controlled by the program. The 
Double% variable keeps tracks of the most 
recent line of double-height text. 

Lines 620 to 790 are the core of the Editor, 
which Gets a key code and aas on it. Proce- 
dures ProcRei and ProcKcy arc used by the 
Editor. The Escape key is trapped in lines 
1060 to 1100, where the display screen is 



copied to &7800 and the cursor keys are 
restored to their original functions with the 
command *FX 4,0. 

The menu*display routine is given in lines 
U 10 to 1240 which uses ProcDouble to write 
a string in double height to a specified place on 
the screen, in any colour. 

Lines 1390 to 1690 display the Help page. 
Option five, while routines ProcSavcScrccn 
and ProcLoadScreen, in lines 1700 to 1770 are 
used to record or recall pictures on tape, in 
Filename Screen. Procedures Proclnsen, Proc- 
Dclctc, ProcInscnLine and ProcDclcteLine in 
lines 1830 to 2230 control the extra Editin: 
functions of Control with R, Lj D and U. 



1 



LOAD r<;RCCN • 



Ct£Ar^ SC^EN m 



cor^TiMue 



HFI.P ♦ 



1120 PROCDOUBLECM E N U'M3.4*?> 

ll30f^RlNT TAS(7. 10MCHR«liaO}t"l. !E>«v« th« U^^t ^-.t <r^n .^rv i.if»-. 
1140PRIHT TAB(7.11>»CHR»U50>s-2, Lo«d th# tcrctn #r ^w t^ft." 
1150PA1NT TA6t7. V2>'.Cf*t»tl30>J*3. Cl*%r^ th-t yr,r*<^f^ *ft4 *t4rt* 
ai^O PftlMT TA©ttO. l3>«CHftS<l30);"♦^>••f^,■' 
^l70#>RINT TAe«7. l4»tC«R»ll30}l-4. Cootinw* «lth th* *<llt.** 
lieOPftINT TABC7.l7);LHft»tl2Vi;-^. M«li* F4lt Jirv^ Fufictr*^" 

1200PftINT TAB(e*2l M'Ent^r th« h^ch&«r ^f ^f.^r ' 
1210 PRINT TAfi{llt22)*-ch<^ic* < l_5*- tCH%*U34n - 1" : 
1220 B%-VAL<0€T») 
12500N E'X C<iTO 12^. 1290. 1 320t 1^*50.1390 

124000T0 loeo 

l250fteH • OPT I UN I - -SikVE €^KEEN • 

1 2A0WIOCSAV€'*.C RF.rN 

1270B%«0 

I2a0 GOTO 1050 

■12^?0 RCn *-0P'T40N 2 

1300 PftOCLOApSCfmtN 

UlOOOtO 1270 

1320 REM • OPTION 3 

I330VOU 12 

1^40 COTO 580 

1090 REM • OPTION 4 

1340 VO*J 12 

1370 CALL **tfcr««n 

13S0 GOTO 5^0 

1^0 mn • OPTION 5 

1400 VOU I? 

1410 DATA -CONCCAt MC/LAt- .ft€Iur*R€EN, YELI CiW.BUJC.riAOFNT A.r VAM.MHtir 

1420 DATA ^L6^Mlr«. GRAPHICS. -DOUBLE HEli>MT* 

1430 ftf^^TORE 

1440 VOU 10.13.1 30. 157 • 1 :<2 : f'RT NT " KEY " s : -f H U T"^. 1 S^. l^. Xf*t>, 1 '^7 . 

l%r^t PftlNT* ACT ION "iCHfr^ll^** 
1450 F0« B%-0 TO ;^ 

1460 PRINT CHR»tl28*&X>i-f''iB%i'',-f$PC*10>t 
1470 READ A« 
14SsO PRINT At 
1490 NE3CT B% 

1500 PRINT •* #<>*«>l<^uf , "t 
1510 READ A% 

1520 PRINT Aft- •,»,"tCHR»(l45H"0l23" 
1S30 ftEAD A» 

1540 PftiNT " f9#fS*SSft^<eM*'H<vV4 «r4iPMx^-lCHR«(l5$t)t-c.ii.' : 
1550 VWj 14^.255.255*150,255.255 

1560 PRINT '- t^t,**!*:^ ( <">**• B*cl.»roMnd • pf#y. c«.1*u<^" 
1570 PRINT ** #9h». t *b - 1 -vPf. <6>**1CHR» (154 n-P 1x41 «r«^Ki4:» ♦.♦."! * 

VDU I47t255.57.^'* 
1580 PRINT - coP^* "t 
1590 PROCDOUBLE (A». 12.15./) 

160OPRINT ' *' U%* thf r*tarn !•. to r,rP%t* * fv^<tl*l> i-*.». f^-n^^tuf i^J- 
1610PR1NT " U»« th* *»c*^« V^v t.-» r*t*jrft to ■k«nu.'* 
1420 PftiNT " Hi* fh* ^yrtof itr* t« i»Ovr ^r^mr.d.* 
1630PI*INT *• C^fttror/L >Mftf t#<t Wfi," 
1640PR1NT " Cor»tf<»l/R »^.trt> t^-^t Mfht," 
1650PR1NT " Control /D in»«rt» ^ Un«*- 
16^>0PR1NT - Control /U 4*Ut*f 4 Tlf**," 



1470 VO*J 1*0. 1T.7. I ^Ul V» s PfkUr, 

1480 TiEFfcAT UNTIL O 

l^'i^O il»UT'1 Vj2'} 

l70^»L«tF rk<.<',;-AVE-^Rf,F.N 

1 7 1 OPROC F I LENAMG < - <>AVE * > 

1720#SAVE SCREEN 7300 ^0400 

17JOEHI>F^OC 

1740DEF PROCLOADSCREEN 

1 750P*tuCF iLENAflE C -LiJAO" * 

i760«L0Ari «j:r€en 73&00 

1770ENDPR0C 

17*J0L€r fROCPlLEHAaEfFt) 

1 790 VDU 12»i5'> 

UKX»PRINT TA&(15.0MF*i" SCREEN" 

I^IOPRINT rA8nl2.l5J;"*Vlit»n t^4 <4h«ii»CtA t***" " ' 

lS2O€N0PftOC 

IS30DEF PROC INSERT 

1640 sni-VP0$«40 

1850 IF PO'^-i'^ TMCN 1920 

it3AOrOft INS%»39 TO P0*^*1 f-TEP *I 

1 870 POX»^7C0O*V7.* I N$7. 

isno^pox^-^tpox-n 

1^90NEXT 

l90O?tP0%-l>»32 

IVJOIF iK^mX%^V%/*\' TltfN ^'%-V%*40 ; i^^TO Jfci>0 

19.^0f!NCPftOC 

rv30UEF PRiitOfeLETt 

1^4*>W.-VP0^*40 

\ >'^op<»*a**»7Cj£>o*'/5; ^tsex % 

\ • .7«\ ^f>f c- "• i T'OX* 1 > 
l>:<»>frXT 

1990 'ifca'DaX- 
aooofr l^.iHTX-'VX/Ai' TMfH V%-'Vy.*40 t GOTO 1^*0 
201<^ril>PP0«r 

::<*?Oi:€.r PROf iMSt'RTLlNf. 
a030IF-v>iy>-.-4 TMfN ?}y> 
2040VX- 1 VPOS* ! > •40*"«'7CO0 
205OF0R Vtr>V.*.V7f.F7 10 VX 'STP^ -1 

20tvo -* I H:>%m -• i J t*s^x-4o ) 

2070NEXT 

20ftO FOR 1N£'A-Va-4o TO V.;- 1 

20^W>-*IH5X-32 

iirK'NCXT 

UlU* IF DOUfiLeX>*VPOrii TWH ttXifU.LV.-U.iUBI.nC*! 

2i;iOFNr>iR»>: 

2l5««r€P PR«>'OFLFTFl I HE 

2 1 4OV%«VP0S#4g frS-/! x-»> 

2150FOR D€L%*V% TO t.jht^ 

2 1 ^O-^DFLX* - i D€LX * My > 

2170NEJCT 

-:i«JOFO»< C'EL%«»-7FC0 TO **7FE7 

2l90?BEL%-3-: 

220r»«f % T 

:\'i*ioiF r»ou&i.ex: -vpot^ then pc*utrt.r^-pouMC7.*i 

2220 TF D0*JBlE>.-VPOS.-t TWEN OOiJBLEX— 2 i G»5T0 2 150 
2:50€NriPROC 



r*>vJ PR€V=. F*.-AP# FOR WENfJ" 
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OUT 




"Life would be so much easier with an 
Amber S400 Mainx Printer ^^ 



AMBER 2400 

HATRIfi PRINTER 

LOW RUNNING COST USING 
PLAIN PAPER 
FITS BBC ..ORhGON. SPECTRUM 
ATOM .. T RS SO . UK 1 8 1 , V I C-20 
AND MOST OTHERS 



£69 . 35 

excluding VAT 

SEND LARGE STAMPED 

ADDRESSED ENVELOPE FOR 

DETAILS TO-- 

flflBER CONTROLS LIMITED 

Central Ucr^ 

No 1 hior i h I ndusi r i a 1 Es t . 

Andover 

Hampshire SP10 SAL 



The ultimate 

SINCLAIR ZX 81 (16K) 

DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting for!! 

Cassette based 

Clear "menu" operation 

Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc. 

Complete with demonstration file and full instruction/application leaflet. 

Requires 16K Ram pack. 

Applications: Recipe file 

Stamp/coin collections 

Inventory Control 

Employee Data 

Record Collections 

Magazine article catalogue 

May be used for any application where fast access is required to stored information 



Access accepted 

Send cheque or P.O. or credit card number to: 

GEMINI MARKETING LTD. 

9 Salterton Road, Exmouth, Devon EX8 2BR. 

Or telephone us with your credit card order 
on Exmouth (03952) 5832 

DESPATCH BY RETURN 



ONLY 

£5.95 FULLY INCLUSIVE! 



\^ 



,i^e< 






•p<^ 



J 
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These two articles, the first 
by Michael Fox and the 
second by Dale McLoughlin, 
set out handy nnachine- 
code routines, with a 
variety of uses. 

Many users who have no knowledge of 
machine code may, nevertheless, want lo use it 
in their Basic programs to enhance speed and 
presentation. Bui most machine-code routines 
lead only to the development of one game or 
objective. The utility machine-code routines 
in this article arc for the ZX-81, but they can 
also be used on a ZX-80 with 8K ROM.' The 
effect on the last routine will be lost on the 
ZX*80 because of the lack of a Slow mode. 

The routines contain no absolute addresses, 
except subroutine calls, so ihai you can stack 
them on top of another routine that does use 
absolute addresses, or on top of each other and 
they can be called individually. 

The routines need a 16K RAM because they 
all manipulate the display file. There are four 
routines and I have also supplied a 
comprehensive loader program. The four 
routines are; 

■ A screen fill 

■ A downward scroll 




■ A text -window system 

■ A super -cursor 

Line 1 of the machine-code loader program 
should contain the number of Qs needed for 
the machine code plus a few extra — just in 
case. It is best to use line 1, although any 
number will do as long as it is the first line. 
Line 1 is best because there is no risk of 
putting a line before it — the ZX-81 has no 
line 0. The length of the line can be checked 
by 

PRINT (PEEK )6511) 2 or 
PRINT iPEEK 16511 +256* PEEK 16512) 2 
if the length of the line contains more than 254 
Qs. 

To enter the machine code, run the program 
and enter the start location of the machine 
code, which is usually 16514, Now start 
entering the values in the third column. If you 
make a mistake or enter a wrong value — it has 
a safeguard against entering an empty string — 
then enter R for repeat and the program will 



TOO 



reinput a value for the last byte address. 

If you find a discrepancy in the addresses or 
some such fault, type L to list the code. The 
program will input a new start location and list 
from that pomt onwards. If at any time you 
want to pause while you arc checking the 
copy, just hold down any key — other than R 
— or Space and Break, and the listing will stop 
until the key is released. 

If you press R, the program will return to 
loading mode and input a new start location. 
Whenever the location you broke out from is 
to be retained, enter A and it will carry on 
from where it left off. 

It may be a good idea to type in a large line 1 
and then Save the program on tape, rather 
than typing it in every time it is needed. To 
stack two or three machine-code routines in 
one Rem statement, the best way is to type 
them in one after the other and note the 
starting address of each routine. This is the 
address you should Rand USR to call the sub- 



R£M Ui^ 


ting 1 ^crcen^ill 






16554 doc DE 




'^/ 


pooition to 


ADDRESS 


INSTRUCTION 


CODE 


COMMENTS 




djns 253 




16,253 


bottom o^ window 


i6r;i4 




118,118 


di^Ablff lifrt 




Id (print poii>,D€ 




237,83.14,6* 






Id B,22 


6,22 


No of I in©© 




Id HL, 16442 




33,58,64 






Id HL, <DFILE> 


42,12,64 




16564 Id <HL).21 




54^21 




tl 


inc HL 
Id A* <HL> 
cp 118 


35 

126 

254,118 


cKcct: for N/L 




ret 


S3 


201 
Bytes 






ir z.»2 


40,4 




REM 


Listing 4 ttupor cursor 






1&S27 


Id <HL»tl28 


54,128 


CHR» to print 


ADDRESS INSTRUCTION 




CODE 


COMHENTS 




jr «] 


24,246 




16514 




118,118 


disa&lo list 


«2 


djnz «1 


16,244 






Id HL, (DFlLE) 




42,12,64 






ret 


201 


return to basic 




inc HL 




35 






20 


Byto4 




Fl Id A, 8 




62,8 


cursor CHR» 








call NN 




205, 168,64 


drAM first line 


REM Listing 2 downward scroll 




F2 inc HU 




35 




ADDRESS 


INSTRUCTION 


CODE 


COMrtENTS 




Id A, iHL> 




126 




16S14 




118,118 


dl««bl« list 




cp 118 




254, 118 






Id HL.D FILE bottom 


33,0.0 


to be pok«d 




ir z,C2 




40, 14 






Id C,21 


14,21 


No of I in«» 


16531 Id A, 8 




62,8 




« 


Id A, (HL) 


126 






cmll NN 




205, 168.64 


drAy* lin* 




CP 118 


254,118 


chock for N/L 


CI ddc HL 




43 






Jr 2,NL 


40. 11 




16537 Id A.O 




62,0 






Id D^H 


34 






C«U NN 




205,168,64 


Clear lino 




Id E,L 


93 






inc HL 




35 






Id B,33 


6,33 


down « lino 




>r F2 




24,236 






inc DE 


19 




C2 doc ML 




43 






djnz 253 


16,253 




16546 Id A,0 




62,0 






Id <0E>.A 


18 






call NN 




205,168,64 


clear last line 




doc HL 


43 






ret 




201 






jr « 


24,240 




NN Id (HL},A 




119 


lino ^rA** routine 


ML 


doc HL 


43 


N/L found 




Id C,21 




14,21 


cursor size 




dec C 


13 


doc count 




Id D^H 




84 






ret z 


200 






Id £,L 




93 




IA541 


jr * 

28 


24,235 
8yt9ft 






t Id B,33 
inc DE 
djns 253 




6,33 

19 

16,253 


dDii«n a line 


Ren Listing 3 Test wi ndON 








Id (OE),A 




19 




ADDf^esS 


INSTRUCTION 


CODE 


COMMENTS 




dec C 




13 




16S14 




U8« 118 


disable list 




Jr ns^t 




32,247 






Id C,5 


14,5 


No of 1 tno%(5> 




rot 




201 






Id D,23-S 


22,18 


23 -No oi lir%m% 






53 


Bytes 






Id HL, (1A396> 


42, 12,64 


DPILE 














mc ML 


33 




<i ft€H rMOllt4£ COOC 4.tH*mi< 








s 


Id B,33 


6,33 


move down to 




*.^M nv THf. rtACHlfl£,CODe 




inc HL 


35 


top of wirtdOM 


•>»)*.» 


P^INI •**5TAftT LDTATinftl- 










djns 233 


16.2S3 




Vv'^M 


IMUi 1* 










doc D 


21 




<hj7*> 


it*^n A* 










jr nzt* 


32.248 




<«>4<' 


tf A»»-*- THEN Goto 9»«:>* 








tl 


Id A. (HL> 


126 


ttt^rt ttcroll 


9050 


IF A****'! - ti*lU ♦^iM.i v».l. 


1 








cp 118 


254,118 






tt ah -p." inpN nnrn »i;!v 








jr ns.NL 


40, 11 




*hXHf 


'rf H<1LI 










Id D.H 


84 




9091* 


f-RlNT At---litLI »'» . 










Id £»L 


93 




*?MK> 


lET ft*AtI 










Id 8,33 


6,33 




*n 1*1 


r4>vn otY-^ 










dec DE 


27 




91 ^> 












djnz 253 


16,253 




*/l4*> 


St:ROLc 










Id <DE>,A 


18 




Vlf.*. 


»'»<Iin •f^Ttif>T LOCAflOU" 










inc HL 


35 




9lou 


11* Uf ft 








1454A 


ir tl 


24,240 




WT ,'.;. 


SCROLt. 








NL 


inc HL 


35 




91fl0 












dec C 


13 




*>2VM 


i^ INff V*^-fl- TMEt<i OUfil 


•i*jn^\* 






jr nz,«l 


32,237 




9210 


!»■ ii» tv* -- TH^M (jnro 


<^2io 






Id B.32 


6,32 


««t noxt print 


«»r/'> 


GOTO <?JTO 
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LKITS 



routine — all subroutines^ when on their own> 
should be called by 

RAND USR 16516 
Also note that only in the first routine should 
the two 1 1 8s Ncwline appear. These disable 
the listing of the Rem statement but should 
only appear at the start. You will find that on 
listing only 1 Rem appears, the rest of the 
Basic program can be listed by List 2, or the 
number of any other Basic line. To avoid this 
problem Poke 16419 with the number of the 
lowest line bciow 255; then list that Une. 

Listing 1 is the scrccn-fill routine which fills 
the screen with any CHR$ except tokens and 
118 which will crash the system. It works by 
filling the line, looking ahead one square for a 
Newlinc and when ii finds one it jumps over 
that square. 

It counts the number of Newlines and after a 
specified number it returns to Basic. This 
number — the number of lines filled can be 
Poked into location 16517 — is set ai 22. Do 
not Poke it with more than 24 or with for 
there are only 24 lines on the screen and will 
be decremented to 255 which is above 24 and 
so will cause a crash. The character printed is 
at location 16528; it is set as a black square in 
the listing. 

The second listings listing 2, is a downward 
scroll. It works by starting at the bottom of the 
display file and going up loading the 
accumulator with what is on the screen, copies 
HL into DE, adds 33 to DE. This is 
equivalent to moving it down a line. Then it 
puts the contents of the accumulator in that 
location and goes on to the next square. 

It also looks ahead for a Newline, counts the 
number of the Newlines found — the number 
of lines scrolled — and after 22 it returns to 
Basic. The number of lines scrolled can be 
altered by Poking location 16520 with the 
nmnber of lines -1. If it is less than 21, the 
lines scrolled will be at the bottom of the 
screen. When you move the bottom of the 
screen location and reduce the number of lines 
scrolled^ it will only scroll the top lines of the 
screen. 

The top line of the display should be only 
background as this is what is copied. It must 
not be used after computer scrolling but can 
be used before. Values higher than 21 and 
value should not be used for the number of 
lines. 

To set the bottom of the display file the 
program must contain these four lines: 

LETP = 1 + PEEK 16396^256*PEEK 16397 

LETP = P + (22*33)-2 

POKE 16517,P-256*INT{P/256) 

POKE 16518JNT (P/256) 

The number 22 in the second of these lines 
is the number of lines to move down. If you 
move the bottom of the display file as 
mentioned, this number should be altered 
accordingly. It does not upset the display file 
as the computer's upward scroll does* 



\ltei sccnig I umuiiy Gilbert s article on 
how to protect lines at the bottom of the screen 
by creating a text window at the top in the 
February issue of Your Computer, I decided to 
write a routine to produce a text window at the 
bottom of the display, thereby protecting the 
top of the screen. 

The program works by finding the start of 
the display file and then moving down to the 
top of the text window. It then moves each 
square on the screen up a line, looking ahead 
for Newlines and counting them. When it has 
scrolled the correct number of lines, it sets the 
next print position to the bottom scrolled line 
and sets the column number to 21. This 
number in the window is at location 16517 
and is set at 5. Location 16519 should be 
Poked with 23 minus the number of lines. 

The bottom line of the window is left clear 
after a scroll because it scrolls the top line of 
the bottom part of the screen which is always 
blank. Input does not aflTcct the routine and 
vice versa. When using it in a program, rather 
than using scroll, use 

RAND USR 16516 

but do not type this in every time it is needed 
— it is quicker to type in the program and 
make a list on paper of all the scroll lines. 
Then, after and typing in the rest of the 
program, insert a 

RAND USR 16516 
then edit it and change the hnc number to 

HANDY 



produce the other Rand USRs needed as this 
IS quickei and easier on the fingers. 

The routine can also be used to generate 
windows at any height anywhere on the 
screen. To do this. Poke 16517 with the 
number of lines and 16519 with the number of 
lines down to the top line of the window. 
Then use the routine as normal but you will 
have to leave a blank line below the window 
and, because it looks better, a blank line above 
as well. This enables two protected, separate 
and unmoving pictures or text to be displayed 
above and below^ a window. 

The fourth and final listing is a Super 
Cursor. It runs a vertical line from left to right 
across the screen leaving a clear screen behind 
it. This is very impressive and the only routine 
which contains absolute addresses. They arc 
in the form of Subroutine calls, so if you stack 
the routines on top of each other; this one 
would have to be placed at location 16514. 

The routine sets itself for the first line and 
calls a subroutine to draw the line. It then 
draws another line which clears the first and 
moves on in this manner across the screen 
looking for the end of the line. When found, it 
clears the last line and returns to Basic. 

The location of the first cursor line CHR* is 
at 16521 and is set to 8; the location of the 
main cursor line CHRS is at 16532 and is also 
set to 8. The location of the trail left is at 
location 16538 and the last trail line is at 
16547. 



c^ 





HINTS 



The zx-81 instruction set offers very little in 
the way of screen-controlling commands. To 
make up for this deficiency, these machine- 
code routines provide a variety of functions 
including flashing single characters or whole 
lines, a fast CLS, reverse scrolling and much 
more. 

By far the easiest method of using machine 
code is to store it in a Rem statement at the 
beginning of a Basic program. Program 1 
enables you to enter a group of machine-code 
instructions into the first line of the program, 
w'hich can then be Saved, Loaded and used as 
part of longer Basic routines. Lines 10 to 80 
can be removed once all the machine code has 
been entered — but under no circumstances 
should the Rem line be edited as this can 
remove vital instructions from the machine 
code. 

Each routine can be used on its own since 
each is totally independent of the others, or 
they could all be entered together to form one 
large toolkit to be called at various points 
throughout a long Basic program. 

Some of the routines require a Poke of some 
data before they are called — a Une number to 
be deleted — and where this is necessary it is 
assumed that the data has already been 
checked for validity. For example, you cannot 
delete line 25 since it will cause the system to 
crash. 

Most of the routines arc called by the Basic 
RAND USR 16514 
where it is the first or only routine in the Rem 



line. If you intend To use more than one at a 
lime you will have to calculate the appropriate 
calling address by adding the length of 
previous routines to 16514. 

As a convention I have used the label Start 
to indicate the calling point of each routine, 
and any bytes to be Poked are shown in 
relation to this. For example: 

POKE START 4.5; 

START -16514 

^^^^ POKE 16519 

To enter the machine code, type in program 
1, counting carefully the number of Xs in line 
1 — it may be best to enter them in Fast mode 
— and Run it. Then input the machine code in 
manageable blocks. Use the hex codes and 
waich carefully as you do it as mistakes are 
difTicidt to locate afterwards. When the code is 
finished enter S to stop the program. 

These routines are for the ZX-81 with 
expanded display file — that is, w-ith more 
than 3.25K of RAM — and they apply to the 
later ROM design. If some of them do not 
work it is because your ZX*81 is an early 
model and consequently you should change all 
occurrences of CD1D15 to CD1915. Addi- 
tionally, if Scroll has been used to create the 
display then it must be cleared with CLS to 
recreate the expanded file, since Scroll 
collapses the display as if there were less than 
3.25K present. Routine 10 will of course work 
with any memory size. 

(continued on page 79) 
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'^DRAGONi32 



onlv 



E199 




PLUS £3 P/P 



The heart of the system is a 6809E micioprocessor, a great 
advance on the still populai 6502, with a 32K iVIemory as 
standard, expandable to 64K. Uses Extended Microsoft Colour 
Basic, 9 colours available, 5 resolutions of graphics up to 256 x 
192, displayed on TV set or composite colour monitor. 
Generatesa full five octave sound range through the TV Speaker. 

Unlike other systems in this price range it uses a conventional 
QWERTY Keyboard. 

Standard connections include: - 

ROM Cartiidge 

2 Joystick controllers 

Remote cassette unit 

Centronics Parallel printer 
160 page "BASIC" Manual included with every system. 

All this foi the unbelievably low price of only £199.50 inclu- 
ding V.A.T, plus £3.00 post and packing. 



Computfcri for All 



72 NORTH STREET. ROMFORD, ESSEX. TEL 0708 752862 



Please send me 

Dragon 32 @£i9a50ea. 
Dragon Joysticks @ £ 1 9.95 pr. 

Cartridges 

Ghost Attack @ £24.95 ea. 
Berserk @ £19.95 ea. 
Meteoroids@ £19.95 ea. 
Cosmic Invaders @ £19,95 ea. 
Cave Hunter @ £19.95 ea. 
Tube Fienzy @ £19.95 ea. 
Starship Chameleon @ £19.95 
Personal Finance @ £19.95 ea. 



Total 



Cassettes 

Compendium of Games @ £7.95ea 

Comp. of Applications @ £7.95ea. 
Quest @ £7.95 ea. 

Madness & the Minotaur 

@£7.95ea. 

Computavoice @ 

£7.95 ea. 

Graphic Animator 

@£7.95ea 

.- Mazerace @ £7.95 ea. 



Name . 
Address 



I enclose Cheque/P.O. for £ 

or, please debit my Access/Barclaycard No. 



J 





























f continued from page 77) 


Iti^rh 31 hyfm 






Id be. OOIF 01 IF 00 




Routine 1 will fill the whok screen wiih a 












specified character if you » 


16 Q, CHR 


START 


3EO0 


tdir ED BO 




POKE START +21 


Id hi, Pf1[«) 




2A OC 40 


doc hi 28 ' 




with the code of that character. It musi be a 


Mb, 20h 




06 20 


Id (hi), o 77 




non-expanded one — that is, not 












RND, PI; INPUT etc. 


fnc hi 


T» 


23 


ret C9 




Repeatedly calling routine 2 — for example 


Id (hi), o 




77 






within a For-Next loop — apjKars to tlash the 












whole screen. I'he following Ba^ic program 


din*, TOP 




10 FC 


POKESTART+1, line number to be scrolled (0to21), 




would flash the screen until a key was pressed: 


Id b, I4h 




06 14 


Routine 5, Scroll a line to the left 




100 RAND USR 16514 


Inch] 


ENDS 


23 


Length 55 bytes 




110 [F INKEY$<>""THEN GOTO 130 








Ido, LINE START 3E 00 




120 GOTO 100 


inc hi 




23 








130 rest of program . . . 


td (hi), a 
Id d#, 001 F 




77 

11 IF 00 


Id (4040), FO 77 40 
Id (4029), FD 36 39 00 






1 REM XXXX ftoouoh for alt th* mochlnt cod* XXXX 




10 LETX«165U 


odd hi, d« 




19 


colt stock CO ID 15 






20 LET XS»"" 


Id (hi), a 




77 


Id o, 2lh 3£2r 






30 IF X$*"" THEN INPUT XS 


d;nz, ENDS 




10 F6 


coll flock o CD ID 15 






40 IF XSp'^S" THEN STOP 


inc hi 




23 


fft28 & 






50 POKE X, 16*C00E X$ * CODE X%Q) - 476 


tdb, 20h 




06 20 


multiply 04 34 






60 LETX-X+1 


incht 


80T 


23 


coll umtock CO A7 OE 






70 LETXVXSpTQ) 


td (HO. o 




77 


Id hi, pfile) 2AOC40 






80 GOTO30 


6\nz, hot 




10 FC 


odd hi, be 09 






Program f. 


r*t 




C9 


Id pFXC), hi 22 0E40 






length 25 hyfm 


POKESTART+1, 


CODE OF cm io 


be prlnred^ 


incPFXC) F0 34 0E 






Id hi, pf He) START 2A0C40 


Routine 3, Draw a border. 




Id de, (Von) ED 58 10 40 






Mdt, (Van) ED5B1040 








inc hi NEXT 23 








lenQih 28 b^flt 










Idb.h NEXT 44 
















Ido, LINE 


START 


3EO0 


ldb,h 44 






Wc,l 40 


CotI itQck Q 




CD ID 15 


Id c, 1 40 






ond A7 


Id o, 21 h 




3E21 


end a A7 






ibchl:de 3052 


coll stcck a 




CO ID 15 


sbc HI, de ED 52 






ret z C& 


rit 28 




EF 


ret z C8 






ldh,b 60 


multtply 




04 34 


Id h, b 60 






Wl,c 69 


coll vnstodc 




CDA7 0E 


Id 1, c 69 






Id 0, (hi) 71 


td hi, pfite) 




2A0C40 


Ido, (HI) 7E 






cp 76h FE76 


odd hi, be 




09 


cp 76h FC 7(, 






jri, INC 2802 


Id b, 20h 




06 20 


jrz, NEXT 28 F2 






ld(hl),0 3600 


inc hi 


INC 


23 


ld(hl), 36 00 






inc hi INC 23 


Id (hi), 




36 00 


jrNEXT 18 EE ' 






Jr NEXT 18EE 


dinz, INC 




10FB 


POKE START+1, line number to CLS from (0 to 21). 






Routine L A fast clear screen. 








Routine 6. Clear down from a given line. 






L«ngrh 26 byi« 


r«l 




C9 


Length 28 byte* 






Id hi, (pfif«) START 2A OC 40 


POKESTART+1, 


line number to be cleared (0 to 21 )« 


id be, OUA START Of 4A Ot 






Id dc, (Vois) ED 5B 10 40 


Routine 4. Clear single lines. 




tdhl, (DfUe) 2A0C40 






Idb.h NEXT 44 


Length 33 hytm 






odd hi, be 09 






Id 1, c 40 


Ida, LINE 


START 


3E00 


ex de, hi EB 






ondo A7 


coli stock o 




CD ID 15 














Id be, 01 6B 0168 01 






ibchl,d« £0 52 


Id o, 21 h 




3E21 


Id hi, pnie) 2A0C40 






ref z C8 


coll stodc o 




CD ID 15 














ndd hi, be 09 






tdh,b 60 


at 28 




EF 


Idir ED BO 






ldl,c 69 


multiply 




04 34 


Id b, 20h 06 20 






W a, (HI) 7B 


coll unstock 




CO A7 OE 


dec hi CLR 28 






cp 76h FE 76 


Id hi, Pfilo) 




2AOC40 


Id (hi), 36 00 






In. INC 20 03 


Odd hi, be 




09 


dinz, CLR 10 F6 






odd Q, BOh C6 80 


incM 




23 


Id be, 0015 01 15 00 






Id (hi), a 77 


Idd, h 




54 


ret C9 






Inc hi INC 23 


Ide, 1 




50 


Coll with PRINT AT USR START, 0; " l^ to 32 choraeten - 






IrNEXT 18 CO 


Id o, (hi) 




7£ 


Routine 7. Scroll bottom 12 fines only. 






Routine 2. Invert the screen. 


inc hi 




23 


(continued on next page) 
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(continued from page 79) 




dfnx, INC 






10 FB 


Id be, 2000 




0100 20 


Length 53 bytes 

ido, imi 


START 


3E<K) 


push hi 

Id b, 20li 






E5 
06 20 


inchi 
td (hi), 


INC 


23 

36 00 


coll stock o 




CD ID 15 


Id (hi), 


our 




36 00 


djns, INC 




10FB 


Id o, 21 h 




3E21 


dec hi 






2B 


ret 




C9 


coll stock o 




CD ID 15 


djnj, OUT 






10 F8 


Colt with PRINT AT USR START, 0; ' 


up to 32 cboracten " 


ist2S 




EF 


Idc, 






OEOO 


Routine f t Reverse scroll. 




multiply 




0434 


Id b, OFF 


DLA2 




06 00 








cof! wnstock 
Idhr, pfile) 
odd hi, be 




CD A7 OH 
2A0C 40 


djnz, DUl 
decc 


DLAl 




10FE 
00 


<?v_ 




>^^7^ 


p/ 




/^^ 




09 


irrvz, 0LA2 






20 F9 


^<ZJ' — 




vh> 


incH! 




23 


pop hi 






El 








Id be, COLUMN 




0100 00 


Idb, 20h 






06 20 


Length 62 byrei 






odd hi, be 




09 


pop of 


IN 




Fl 


tdo, LINE 


START 


3E00 


Idd, FIASH 




1600 


Id (hi), 






77 


eoU stock 




CD ID 15 


Id c, fhn 




7E 


dec hi 






28 


td 0, 21 h 




3E21 


14 (hi), 


GO 


36 00 


d{ni, IN 






10 FB 


coll stock e 




CD ID 15 


Wc, 




OEOO 


Idc, 






OEOO 


fit 28 




iF 


td b, OFF 


DLA2 


06 00 


Id b, ON 


DLA4 




06 00 


multiply 




04 34 


dfnx, DLAl 


DlAl 


10 FE 


d|ni, DiA3 


DLA3 




10 FE 


coll unttack 




CDA7 0E 


dec c 




OD 


dec c 






OD 


Id hi, (Of lie) 




2A0C40 


|f nz, DLA2 




20 F9 


jrni, DLA4 






20 F9 


odd hi, be 




09 


Id m, o 




77 


deed 






15 


Idd, FLASH 




16 00 1 


Idc, 




OEOO 


Irryt, GO 






20 D4 


Id b, 20 


GO 


06 20 


Id b, ON 


DIA4 


06 03 


ret 






C9 


Inehl 


INC 


23 


dpz, DIA3 


DIA3 


10FE 


POKESTART+t, 


Line number 


to be f lothed 


td 0, (HI) 




71 


dec c 




OD 


POKE5TART+21, 


NMfnberof floihet {0»o255) 


odd 0, 80h 




C6 80 


ir n^ DIA4 
deed 
\rnz, GO 
ret 




20 F9 
15 

20 E8 
C9 


POKE START+38, Time off (0 to 255) 
POKE STAftT+57, Time on (0 to 255) 

Routine 9. Flash a single line. 




td (Kl), 
dlra, INC 
fde, 
Idb, OFF 


DIA3 


77 

10 F9 
OEOO 
06 00 
















d|ni, DLAl 


DLAl 


10FE 


POKE START+1, 


Line ngmbef of chorocter 










dec c 




OD 


POKE START+22, 


Cotumfi numbef of cKerocttr 


ImQth 13 bytei 








|rnx, DIA2 




20 F9 


POKE START-*26, 


Number of f toshet (0 to 255) 


Id hi, 0003 


START 




2100 00 


kt b, 20H 




06^ 


POKE STAftT+33, 


Time off (0 to 255) 




odd hi, H> 






39 


id 0, fnl) 


BACK 


n 


POKE START+43, 


Time on (0 to 255) 




Id de, C^tk end) 






ED 56 IC 40 


oddo, 80h 




C6 80 


Routine 8. Flash a single character 


sbc ht de 






ED 52 


td (hi), o 




77 








Id b, h 






44 


dec hi 




2B 


leosth i^7 byt«< 
Ido, LINE 


START 


3E00 


Ide. 1 
rel 






4D 
C9 


djnz, BACK 
Idc, 




10 F9 
OEOO 


oqII stock o 
tdo, 2th 
call stock 




CD 10 15 
3E2I 
CO ID 15 


PRINT USR START gives number of free bytes retnoinlng 
m memory 

Routine W, Remaining memory. 


Id b, ON 
d|nz, DLA3 
dece 


DIA4 
DLA3 


0600 

10 FE 
OD 


nt28 




EF 










trnj, DIA4 




20 F9 


mutfiply 




04 34 


Length 26 bytei 








deed 




15 


cell umtock 




CD A7 OE 


Id hi, prne) 


START 




2A OC 40 


jrni, CO 




20 D9 


Id hi, (Dfile) 




2A0C40 


Id de, 02D6 






11 D6 02 


ret 




C9 


odd hi, be 




09 


odd hi, de 






19 








Idd, FLASH 




1600 


«xde, hi 






EB 


POKE START+1, 


Line number to f tosh 




Id b, 20h 


GO 


06 20 


td ht, prrie) 






2AOC40 


POKESTART+21, 


Number of f toshes (0 to 255) '^ 


Iftc hi 


INC 


23 


id be, 02B5 






01 85 02 , 


POKE START +34, 


Time off (0 to 255) 




Id q, (hi) 




7E 


odd hi, be 






09 


POKE $TART452, 


Time on (D to 255) 




pvnh of 




F5 


Iddr 






ED8B 


Rojjtine 12. Flash a line in inverse, H 
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20 BEST PROGRAMS 

for the 

ZX SPECTRUM £7.95 







PROGRAMS 

for the 



^& frtKMftAMATORYTEXT 










Z80 OP CODES 



£1.45 



£6.50 



Mikf Thii fit^d r«#^ f#«k^f*#* i.ttt «U 6O0 p!v* 280 

lh«(r mnfij-moftii* C^ch Op Code •* *'jcctftc(*y c«iM<»A<d #*>d 
C;f6ti'<t«f*f#Ac«a $4p0ii«d -n « praieci've :r*ns(»ferit w^lfct 

PROGRAMMERS 
TOOLKIT ZX81 

* tKI*UT0f«if«pftMJ^T«VOd«t«f>»*J4K«»uyiCOtf»»AapOkM*1in«J 




PILOT * ZX81 

lClsa:kl^»< tow*"*? nw« !§•-»» io*»* 
k»<h ^f-\h vpv« I'^i *f^»Aci tftc 

PUCKMANA/fW/ ZX81 £5.95 



I4> dtvowf \md 
Autom«i*t. a^»OA -^ th« 
m^t\m9 p«*y» itl«<f 
f utt k#v&04r4 d>tp'»» 
f Uhti inicructtOA difoUy 
Coitinu-Out ICOfiAQ 

%t*' th« t>»«i ftco«« lo d*tt> 
wlT^ d«i<« Siiv« 9r#phtc» 

&«*fd 



ZX81 HARDWARE 

16K MEMOPAK (expandable) 
32K MEMOPAK (expandable) 
64K MEMOPAK 
56K Ram pack 

HRG MEMOPAK Hi Res Graphics 
MEMOPAK Centronics printer 
interface 

ZX81 CASSETTES 

SPACE INTRUDERS (16K) 
STATISTICS (IK) 
LANGUAGE 0ICTI0NARY(16K) 
LINERENUMBER(16K) 
NAVAL BLOCKADE (16K) 

ZX81 BOOKS 

HINTS & TIPS for the ZX81 

SPECTRUM 

ASSEMBLER/DISASSEMBLER 
•Two programs on one cassette 
•Connprehensive insiruciions 
• Great value for money 



Mr HELPLINE — the man who answers your ZX queries in his 
column in Sinclair User, the author of HINTS & TIPS FOR THE 
2X80 and HINTS & TIPS FOR THE ZX81 now presents his 
20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

• 20 original programs for you to load into your Spectrum. 

• 20 interesting programs for you to enjoy and learn from, 

• 20 great programs to teach you about fixed and variabte length 
records, binary searches, bubble sorts, floating point 
arithmetic, graphic displays and much, much more . . . 

• 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

Program Titles /ndude: 

Machine code editor - Write, modify, exend and load machine 
code using this all-Basic machine code 
editor. No need to use an Assembler 
when you have this program. 

Index file — Learn about fixed length records, save 

numeric and string fields, add to, sort, 
modify, delete and print your records. 
Ideal as a computer based card index. 

Duckshoot — Learn how to manipulate the attribute 

file and have fun at the same time. 

Diary — Binary searches and variable record 

lengths are explained with this useful and 
interesting program. 

PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT, 
REGRESSION. HISTOGRAM, LINE RENUMBER and many more. 

NIGHT FLIGHT £5.95 

for tht; ISK Of 48K SPECTRUM 



£29,90 
£49.90 
£79.00 
£54.95 
£59.80 

£39.90 



£5.95 
£3.75 
£3.75 
£4.95 
£5.95 



£3.95 



£8.95 



• • • 

• 
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• 


• 


ASI 




ft/M 


AOr C 


IW& 


FOtL 
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RPrt 


All! 
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!^ 

Fl C 


U— 


-■*■•- 
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1 




Oh£ 

wino •* 


JtO/O 



Ry your ovm 9ifa9U UOiT) ukf oH to lartjjn^ via 
navToational beacons , over mountains and usmg a fully 
detoited dirc<:;ion finding <*nd in^uuniefH l&ridmg system. 
■Yoy ate the Pilot o1 a li^M aircrsh *ry»ng 91 n»ghi. 'Vow 
must use your skiit ariLl juil9mcn! to lly your dircraft 
Accurately over ra<Jio bedeo<t& ami then iand saiciy on the 
runway * Hazards *re mountains and cross wnds 
Mnstfuments: Artifioal Horizon, Non Directional Beacon, 
VHF OmnidtJccfk>n^l R<inge, Instrument LcmUing Sy:»t«m 
'Readouts Gear, F!ap, Air Speed, Dtsiance Measurir^ 
Equipnneni, Vefiic<»i Speed. RPM dnd heiKJir>g 'Visual 
dtsplay of runway on approach '5 Modos from TaKe oW 
to Autoploi 'Happy landings 'WRITTEN BY A 
QUALIFIED PILOT- 




QUANTITY 


PRODUCT 


COST 






















TOTAL 





MAKE CHEQUES/POs PAYABLE TO; HEWSON CONSULTANTS. 



NAME. 

ibiQQk capitals pteds«) 
ADDRESS 



My Access 'Bafcleycafd No. i$. 



Sioned , 

Post to: HEWSON CONSULTANTS, DEPT YC. 60A ST MARY'S STREET, WALUNGFORa OXON 0X10 OEL 
TEL (CWdl) 36307. 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you software control of up to four tape drives 
{two for reading, two for writing) allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any such printer using the full ASCI I character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCII 
fnr the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 



Now only 

£49. 95 




plus 
£295p4p 



• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program including mail-merge, supplied on cassette for £9,95, 
Also following soon: 

* Stock Control (October) 

* Sales Ledger (November) * Debtors Ledger 

* Business Accounts * Tax Accountirig 

Dept. YC5 Data - Assette, 44 Shroton Street, 
London NW1 6UG. 0V258 0409 



w 



dotQ-Q//ette« 

44. Shroton Street 
London NW1 

Tel 01-258 0409 



C 




• FERGUSON CASSETTE RECORDER 

Tested with ZX81 , Acorn, BBC, Dragon etc. etc. 
Features: Din, Ear, Mic. and Remote sockets. 
Tape Counter, Tone Control, Built-in Mic, 
Autostop. Battery/mains, Recommended by 
Acorn for use with BBC computer. 

• STAR DP8480 

RS232C (SERIAL) £285 plus £6 

Securicor delivery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 



£28 inc. p&p. 



This professional printer works with almost any 
computer with very good upper and lower case 
typeface, 

• Bi-directional • 80 column width (10" paper) 

• Switchable — Tractor or Friction Feed 

• 80 chrs. per second 




sr 



»BBC CASSETTE LEAD 

7 pin plug to two 3.5mm plugs and one 2,5mm plug 
Only £2 inc. P&P. 

Other leads available — please telephone. 

COMPUTER CASSETTES ^^ 

High quafity, screw assembled cassettes supplied 
with library boxes. Ar>y lengths available. 

CS - 35p CIO - 37p CI 2 - 38p 

CI 5 - 39p C20 - 41p C25 - 43p 

030 - 44p 




• 2,000 SHEETS OF 
PRINTER PAPER 

£19.50 plus £3.50 p&p. 

E690 REVOLVING CASSETTE RACK 

Single - £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 in cases) 
Treble - £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 
All plus £1 p&p. 



ORDER FORM 




Dept YClo Data - Assette, 44 Shroton Street, 
London NWl 6UG. 01-258 0409 



Code 


Item 


No. 


Price 


P&P 


Total 










































































^_^ aopmo Cheques/PO made payable to Storkrose Ltd. 






laNo 




Signed 
Addres 


«i^';^» ^-.^-3^ '-I -" 


Name 




S 
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These coalmvnds ha\c been Icfi uniii last 
because ot the problems they can create if not 
used carefully. Problems are the last thing you 
require when dealing with machine code. 

This small group of commands is, for the 
most part, either extensions to previous 
commands or special operational commands. 

Dealing with the extensions first, I pre- 
viously stated that A was the only variable to 
which one of the other variables could be 
added or subtracted. It is also possible to add 
or subtract a constant. 

Basic Mnemonic Machine code 

LETA = A + 52 ADD A N 198 N 

LETA-A-32 SUB A N 214 N 

Remember A is single variable so that the 
constant has to be in the range of to 255. 

In the first article we mentioned the F 
variable, flag, and said that after certain 
operations it was tested for zero. In fact it is 
tested for rather more than that. 

If the A variable is less than the value of the 
variable or constant with which you arc 
comparing or operating then the flag variable 
Cj carry, is set. 

If the A variable is greater than, or equal to, 
the value of the variable or constant that you 
are comparing it with, then the flat variable 
NC, No Carry, is set. 

In Basic terms where X is a constant or a 
variable: 

Relation Variable Flags set 

A-X Z NC 

AOX NZ can be either 

A<X C NZ 

A>=X NC can be either 

Kow you can use these additional flag- 
variable relationships with your jump 
commands. 

JP NC DIS 48 N 
JP C DtS 56 N 

JP HC NN 210 NN 
JP C NN 218 NN 

We <^n also compare the contents of the A 
variable with either a constant or one of the 
other variables, code 184 to 190. The result of 
this will set flag variable Z if they are equal, or 
NZ if they are not, and the Hag variable Carry, 
if A is less than the variable, and No Carry if 
not. 

Basic Mnemonic Machine 

code 
IFA = NTHEN LET 

F=Z CPN 255 N 

IF AON THEN LET 

F'NZ 
IF A> NTHEN LET 

F NC 
IF A<N THEN LET 

F-C 

Note that the flag variable can be considered 
as a string rather than a number. Thus it is 
capable of holding the string NZKC, that is, 
non-zerOj No Carry, if A is greater than the 
compared variable. 

There is a group of commands similar to JP 
known as Call commands. The difference is 
that when you Call a return address is Pushed 
onto the stack. Later when a Ret instruction is 
met, the machine code Pops the return address 
off the stack and jumps to it, 

CALL NN >»»INC B 

LD (ML) B 
LD B A ««<RET 
Great care must be exercised when using 
Push, Pop and nested Calls, so that return 
addresses arc not mixed up with Pushed and 
Popped variables. 

Should your machine-code program ever fail 




Kathleen Peel reveals some rather more problematical 
commands, which would have introduced unnecessary 

difficulties if mentioned earlier. These will enhance 
commands covered in the previous instalments of her 

machine-code series. 

EXTENSIONS 



to work, look at this first and ensure that for 
every Push there is a Pop within a subroutine, 
and thai you have not Popped your return at 
the beginning of your subroutine. 

Mam Program Subroutine 

PUSH HL LD A M 

CAL NN POP H L 



BET 

Pop HL pulls the return address off the 
stacks not the Pushed HL. Remember, Pop 
pulls off the last variable pushed. 

The Call routines can be made by the same 
relationships as Jumps. 

CALL NN 205 N N 

CALL NC NN 212 N N 
CALL C NN 220 N N 

CALL NZ NN 196 N N 
CALL Z NN 204 N N 

Now for some special functions that you 
may encounter. 

XOR A 
There is a simple way of making the A 
variable equal to zero — LD A — and that is 
to use the mnemonic XOR A, Code 175. 
EX DE HL 
More can be done with the HL variable pair 
than with the DE pair. We can load a constant 
into HLj or any of the other variables. It is 



useful to be able to exchange the contents of 
DK and HL. The mnemonic is EX DE HL, 
Code 235. 

AND A 

With the Sinclair character code, the 
difference between a character and its inverse 
is 128. See page 181 of the Sinclair manual. 

Therefore, if vvc just wish to know a 
character and not worry about its colour then 
by using the A variable wc can mask off the 
colour by using the command And N^ Code 
230. 

And 127 blocks out the colour and just 
leaves the character, And 128 blocks out the 
character and just leaves the colour. 
BIT7A 

A related command is Bit 7^ A> Code 203 
127. This tests to see whether the 128 part of 
the character is there and sets the flag variable 
NZ if it is and Z if it is not. 

This command docs not alter the A variable, 
it only tests it and sets up the flag variable 
according to the result. 

Next month Your Comparer begins a series 
of articles on machine-code chess. The range 
of code used has now been covered by the 
machinc-Godc articles and this supplement. 
You will see how machine code can be used to 
produce fast compact programs. H 
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SPECTRUM 
MACHINE 
LANGUAGE 
FOR THE 
ABSOLUTE 



Dr. Logon is ocknowledged os the leoding oulhorify 
on Sincloif computers. In hii book, he gives you a 
complete overview of the woy the Spectrum 
op« rotes, both for BASIC ond mochine longuage 
progfomming, inclMdtng numcrOLis d^monstrotion 
progroms, In Or Logon's own words 
UNDERSTANDING YOLJR SPECTRUM hos three moin 
oirns: " 'to explom, in simple terms, how the Spectrum 
works; ' to teoch 280 machine code from first 
principles; ond 'to give detoils of 'monitor entry 
points' so thot efficient progroms con be written." 
Plus o specioi section on the ROM operoting system. 
This book is O must if you ore serious o bout 
programming the Spectrym. £7.95 

After [eading the way in Sinclair ZX81 software, we've 
produced the highest quality, most exciting Spectrum 
software available. From the three excellent books 
depicted above to fast-action gomes on cassette, 
we're providing the best choice in Sinclair Spectrum 
software today. 

Now on cossette all the programs from the Over The Spectrum book! 
Cassette 1 includes Lunar Lander, SD-Mazemon, Ches$ and 7 more; 
Cassette 2 has 9 programs including utilities, EHminotor, Freeway 
Frog and a full scale Adven/ure. Cassette 3 includes Soles Analysis, 
Payroll, Spectrum Invaders, Meteor Storm plus 5 others. Each 
cassette is only £5.95 including V.A.T. 



A book to omote youf Wtth the fuft listings of 
Over 30 progroms for your Spectrum you wtlJ find 
ready-made profes$ionol progroms whatever your 
interes* or opptication. Listings are printed in a 
specially designed eosy-to-reod format and eoch 
progrom hos detoiled notes. Youll find exciting 
orcode fovouritcs, stiategy gomes, utilities, bustncss 
ond eoucotionol progroms, plus progromming hir»ts> 
tips on extending the Spectrum, ond more, which all 
combine to moke this the definitive book for every 
Spectrum user Incredible value- over 160 pages 
including 8 poges in full colour £6.95 



If you ore f ruitroted by the limitotions of BASIC ond 
wont to write foster, more powerful, spoce-iOving . 
programs or subroutines, then SPECTRUM MACHINE N. 
LANGUAGE FOR THE ABSOLUTE BEGINNER is the 
book for you. Even with no experience, you will be 
oble to discover the ease and power of the Spectrum's ^ 
own longuoge. Eoch chapter includes specific 
exomples of mochirw longuoge oppiicotions. At the 
end of the book, oil this is brci^ght together into on 
entire mochine longuoge progrom- from design 
fight through to the complete listing of on exciting, 
original orcode gome. £6*95 



\ 
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I Melbourne House Publishers, 

I Orders to: 131 Trafalgar Road, Greenwich, London SEIO. ^ s,y, 
Correspondence to: Glebe Cottoge, Station Rd., 
Cheddington, Leighton Buzzard, BEDS LU7 7NA. 

I Please send me your Spectrum catalogue 

IPIeose send me: 
Understanding Your Spectrum Book @ £7.95 
_„ Over The Spectrum Book @ £6.95 

I Spectrum Machine Longuoge For The Absolute Beginner 
Book @ £6.95 

I Over The Spectrum Cassette No. 1 @ £5.95 
. : Over The Spectrum Cossette No. 2 @ £5.95 
I Over The Spectrum Cassette No. 3 @ £5.95 
(please add 80p for post, pock & VAT) 
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mm MELBOURNE HOUSE PUBLISHERS 




Can 

You beat 

the MONSTER 

????????????????? 



You could win £100 by playing one of the 
oldest games in the world. 

Compete with the Rabbit, Beast or Monster 
to get the beans in your bowl. SIMPLE?? 

Try it! Send £6.95 today and £100 could be 
yours. Please allow 14 days delivery. 

GOOD LUCK!!!!!!! III! !!!!!!!!! Ml!!!!! !!!!!!!!! 

FOR ZX81 16K. 

UNDERSTANDING LIMITED 

MICROCOMPUTER SERVICES 
The Production Village 
100 Cricklewood Lane London NW2 2DS 






. x^v -^ -- - .- - - ,.. - TFHEoe-TESreo 

More Real ^J^' |aQiC35pfciir!^7lz3Faf I pROGRAMSFOf* 

Appltcalions ^^ yiwwiiA^^ CtfJ lp iP O^i] zxgi & spectrum 

for the ZX81 and Spectrum 

by Ranclle Hurley (£7 50 - plus 

cassettes for ZX8t or Spectrum tor £9.00 each rnc VAT) 

Bug-free programs to turn your 2X81 or Spectrum 

into a small busmess or working computer Ihat mciude: 

• Ftle Handling Survival Kit • Cash RegjSier Program 

• Statistics- with 16K Storage • Animation Package tor games and 
simulations • Crashproofing and User Friendliness • Menu Driven Programs. 

Assembly Language Programming for increase the capa&uty 

the BBC Micro^Computer by »an Birnbaum ...^^^Qf^TSi'SSf^ 
(£8.95 - plus 2 cassettes for £ 1 6 00 mc VAT). *^«CftOCOMPUTER 
Learn how to run your BBC micro -computer faster This book 
is a complete education m assembly language that includes 
•Conditional Statements • Loop Structures • Arrays • Macros 

• Inputting Strings • The Stack 

Specially designed double tapes contain all the programmes shown 
in the book saves time and effort. 




GLOBE 

UOOK>tR\lCXMJl> 



To: Ian Jacobs. Globe Book Services Ltd 
FREEPOST. Canada Road. Byfteel, Surrey KT14 7JL. 

Please send: 

u More Real Applications for the ZX81 and Spectrum (£7 50) 

r 2X81 Cassette {£9 00). .. Spectrum Cassette (£9,00) 

C Assembly Language Programming for the BBC Micro-Computer (£8.95) 

I'j Double Cassette (£16 00) 



Cheque enclosed for £ . 
NAME 



(p&p 75p per order). 



ADDRESS , 



^ Guarantee: Return for full '©fund m 1 4 tf ays >* not cJel^hied 



NEW 

SPECTRUM 

SOFTWARE 

JACKPOT FRUIT MACHINE 

Featuring holds, nudges and realistic hi. res symbols Colourful ^ just 

like the real tiling! 

Plus 

SUBMARINE ATTACK 

Etestroy them before they d^tioy you. Fantastic fast action fun Both 
games just £4,95. 48 K SPECTRUM. 

Boldly Go where no Spectrum has gone before.,, m 
SUPER SPACE MISSION 

Incredibly fast machine code graphics. Dodge the swooping ahens 
and meteors. Fight exciting multi directional laser battles from your 
moving starship. Really exceptional graphics, seven skill levels, only 
£4.95 for 16 or 48K SPECTRUM or 16KZX81 

MONSTER MINE 

Escape from the depths of the legendary El Dorado mine by dodging 
the monsters and collecting the golden nuggets. Full machine code. 
Only £4.95 for 16 or 48K SPECTRUM or 16K ZX8 1. 



Richard Shepherd 
Soft^vare 

FREEPOST (No stamp requiredh 

MAIDENHEAD, 

BERKS, SL6 5BY. 




P rom otion's the name of the game m 
•SHIP OF THE LINE' - An adventurous management game 
Fearlessly battle yo^jr way up the ranks.,, encounter enemy fleets. 
survive mutiny, fever and famine .. endure fog. fire and ;hirst. then 
when you think you've done well rush home to Pon for promotion' 
16K SPECTRUM £4.95 48K SPECTRUM £6 50 

MULTI FUNCTION CASH CONTROLLER 

Takes care of your Home Budgetu;g, BanK Account, Standing Orders. 
Loan and Mortgage Repayments. Complete security ensured by 
secret passv/ord. A budgeting bargain for only £10. 
•SiUKENBIiTNarSIIiaEDr 48KSPECTRUM 

A James Bond OOJ Adventure. 

Recover a stolen warhead from the lair of Dr. Death, but first follow 
the trail across contments, locate his secret island, encounter the 
steel fisted giant Paws, then find yourself in his underwater maze and 
hopefully find the missile . But It IDoesn't End There' 
Can you resist, being 007? Only £6.50 48K SPECTRUM 

ORDER FORM Please send me 

- Jackpot/Sub Attack 

Space Mission 

. Monster Mine 

16K Ship gf the Line' 

46K :Shipcf ihe Line' 

4eK Shaken bur noi Stirred'' 

48K MuUifuncuonCashCcnitoUer at £»000 

ORDER BY DECEMBER 15th - RECEIVE BY XMAS 

I enclose my cheque/Posiai Order for £ 
payable to Ktchaid Shept^rd 

Name 
Address 




By Fust Class Post 
On Quality TDK 
Cassenes 



Ma^'h:rje 



KMeu.oiy 
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The new Dragon 32 
So well designed, 

you'll even 
understand this ad. 



If you're already a computer expert, may 
we refer you to the box of technical specifi- 
cations displayed opposite. 

If you're not, may we refer you to the new 
Dragon 32 Family Computer. A computer so 
easy to understand, you won't understand 
why all the others seem so difficult. 

And the newDragon 32 costs under £200. 

32K RAM FOR UNDER £200?* 

When you're comparing computers, the 
first thing you need to know is the size of 
the memory. In plain English, the Dragon has 
approximately 32 thousand units of Random 
Access Memory. (32K RAM for those who 
prefer to be blinded by science.) This means 
that the Dragon's memoiy is at least twice as 
powerful as its competitors! 

With a memory this powerful, the amount 
of information the Dragon can store is liter- 
ally vast But the Dragon doesn't just make it 
easy to store information. It makes it easy to 
use, too. 

USER-FRIENDLY? 

You may have heard of the temi user 
friendly' Reverting to plain English once 
more, this means simply that the com- 
puter will go out of its way to under- 
stand you. rather than vice-versa 

The Dragon 32 is so user- 
friendly itpractically licks your hand. 



You tap (literally) its vast resources 
through a beautifully designed keyboard 
that's as easy to use as a typewriter 

On this keyboard, you type in a language 
which is surprisingly close to theEnglishyou 
talk every day The Dragon 32 will receive 
your order Urider- 
stand it. Send it to 
the appropriate 
section of its 
massive brain. 
And then display 
the appropriate 
information on 
your screen. All 
before you can 
say gobbledy- 
gook. 
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SPECIFICATIONS 



6809E MICROPROCESSOR. Pet. Apple. Atari 400. 
BBC Micro, and VIC 20 still have the less powerful 6502. 



32K RAM (as standard). At least twice the power of 
similarly priced machines. Expandable to 64K RAM. 



EXTENDED MICROSOFT COLOUR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS (set. line, circle. 

paint, print, draw, rotate and print using). 

ADVANCED SOUND 5 octaves 255 tones. 

AUTOMATIC CASSETTE RECORDER CONTROL, 

FULL EDITING with INSERT and DELETE. 



9 COLOUR. 5 RESOLUTION DISPLAY. 



USE WITH ANT U.H.F TV and/or separate RA.L monitor. 



PROFESSIONAL QUALITY KEYBOARD. 
Typewriter feel. Guaranteed for 20 million depressions. 



PRINTER (Centronics parallel). 



JOYSTICK CONTROL PORTS. 



FIRE YOUR IMAGINATION. 

Learning how to use the Dragon 32 won't 
cause you to experience any problems. 
Learning what you can use it for will cause you 
to ej^erience something entirely different. 

Delight. Surprise. Fascination. And 
challenge. 

The Dragon offers a range of some of the 
most popular computer games in the world. 
From those celebrated space battles to mind- 
boggling adventures in seemingly unfathom- 
able dungeons and caves. 

As if by magic, a simple typed message 
will command the Dragon to create your own 
dra\\ings.Then it will colour and paint them 
in 9 colours. 

And it's clever enough to create virtually 
any image you want - circles and arcs as well 
as straight lines. 

The Dragon ^\ill also play and compose 
music with you, \\dth a range of 5 octaves. And 
it works with any UHF TV or PAL monitor. 

LEARNING THROUGH PLAYING . 
All of this makes the Dragon the ideal 
machine to build your children's interest in the 
world of computers as they become increas- 
ingly more vital. School -children already 
enjoy using computers. 

The Dragon is the first computer 
specifically for the family - so by enjoy- 
ing yourselves at home, you and your 
children can soon become expert 
enough to create your own programs. 



"\^^ PRODUCT 
FEATURE ^\^ 
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PRICE 


£199 


£125 


£175 


£190 


£199 


£300 


STANT)ARD 
RAM SIZE 


32K 


16K 


8K 


5K 


16K 


16K 


STANDARD 
AVAILABLE 
RAM FOR HIGH 
RESOLUTION 
GRAPHICS 


26K 


9K 


N/A 


N/A 


14K 


3K 


EXTENT)ED 
MICROSOFl' 
BASIC AS 
STANDARD 


YF^ 


NO 


NO 


NO 


NO 


NO 


PROFF^SIONAl^ 

TYPE 

KE^'BOARD 


YES 


NO 


YES 


YES 


YES 


YES 



BRILLIANTLY SIMPLE GUIDE. 

The Dragon is living proof that you don't 
have to be an expert in computerspeak to be 
an expert in computers. It comes with the 
easiest-to-understand instruction manual 
ever written for a home computer 

Every step, every explanation, is made 
clear - even if you're a beginner In minutes, it 
will show you how to write a simple program. 
Within hours, you'll be fascinated. And from 
then on, you'll continue to be astounded by 
the new world which the Dragon's power and 
versatility will open up to you. 

See the new Dragon 32 in your High 
Street. At under £200, it's not just the first 
family computer It also has all the features an 
expert could wish for 

Except perhaps the jargon. 

DRAGON 32 

The first family computer. 

I To: Jean Websten Dragon Data Ltd, Queens way, Swansea 
Industrial Estate, Swansea, Glamorgan SA5 4EH. 
Tel: 0792 580651. 

please send me further information about the Dragon 32. 

Name 

Address 



YC 



I A member of the Mettoy Group of Companies. I 
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SMPLE WA)5 TQ 

HANDICAP 



John Dawson casts a 
clinical eye over the 
winning entries in our 
competition to help the 
disabled. 

JOHN HEATH has won an Epson MX80F/T 
printer for a simple, bul powerful device for 
putting information into a Sinclair Spectrum 
computer. Tony Higham,> who is 17 years old, 
wrote a program to allow a disabled person to 
write Basic programs on the Tangerine Micro- 
tan computer, using only three keys or 
switches. He wins the under- 18 section of the 
competition and will receive a BBC Micro. 
Sinclair Research has generously donated 
three ZX-81 computers as special merit prizes. 

The competition rules stated thatj in the 
under- 18 section, we were looking for original 
and stimulating ideas, aimed at the practical 
needs of someone handicapped in a particular 
way. In the over- 18 competition^ we hoped to 
sec a working, prototype device with some 
associated software. The idea was to encourage 
people 10 think about mass production of their 
inventions. Bright ideas in isolation arc of 
little use. 

No-one doubts that handicapped people's 
lives can be enriched via micro-electronics, but 
a discouragingly long catalogue of factors has 
Hmited their widespread application. When he 
built the pneumatic switch for the Spectrum, 
John Heath was aware of these problems. 

People who are handicapped are disadvant- 
aged as wage-earners, and support for the dis- 



abled is never high on the list of priorities for 
governments. 

Although there are many disabled people, 
there is a conflict between the need to supply 
cheap, mass-produced aids, and the wide range 
of individual disabilities. 

It is usually essential to adapt aids to the 
particular needs of the individual. If the 
customisation involves a health-care profes- 
sional, costs rise dramatically. 

Safety aspects 

Maintenance of specialised, complex equip- 
ment installed at widely-separated sites 
throughout the country is also very expensive. 

Very high standards of safety are necessary 
for electrical devices to be operated by handi- 
capped people, who may be caught ofF-balance 
more easily than an able person. If the equip- 
ment uses mains power, simple aspects of the 
design such as the cord grips that hold the 
mains input wire may become much more 
important if users ever put all their weight 
on the anchorage between the wire and the 
case. 

Figure 1 shows how John Heath plans to get 
a signal from a handicapped person using a 
simple rubber bulb full of air. When the bulb 
is squeezed, there is an analogue change in 



Figure /. 



Diaphragm 
assembly 



LED 




^ 



Photo-diode 



Output 

port 



A 



•w- 



^v. 



( Photo- 
current 



Input 
port 




pressure in the pipe leading from the bulb. 
The tube is connected at the computer end to 
an adaptor which terminates at a diaphragm. 
Mylar film about 0.2 mm thick is an ideal 
material for the diaphragm, providing bi- 
directional motion in response to pressure 
changes. 

A short rod or flag is attached to the centre 
of the diaphragm. This can be made to 
obscure a silicon photo^diodc proportionally to 
the position of the diaphragm. The source of 
illumination is an infra-red light-emitting 
diode (LED). 

A person pressing on the bulb will cause the 
diaphragm to bulge, thus changing the current 
flowing through the photo-diode. 

The change in current through the diode 
can be detected by various circuits. One low- 
cost method of digitising the photo-diode 
current is to allow it to discharge a capacitor, 
and to measure the discharge time which will 
be inverseley related to the current flowing 
through the diode. 

Figure 1 shows how the software and hard- 
ware provide a binary on/off output from the 
changing pressure in the pneumatic actuator. 

The computer is programmed to turn on an 
output Bit on one of the computer ports for a 
fixed period. The pulse provided by the 
computer charges the capacitor. During and 
after the pulse, the photo-diode discharges the 
capacitor, and chc time that it takes for the 
voltage to reach a fixed low level, is deter- 
mined by a program w^hich reads in the input 
port continually, until it sees a signal that the 
Bit has dropped to the off— low level — state. 

The input section of the program provides a 
digital measurement of the pressure in the 
tube by counting the number of times it has to 
go round in a loop while it waits for the state 
of the input latch to change. 

Individual setting of the current flowing 
through the LED is necessarj' to compensate 
for variation in the sensiti\aty of the opto- 
electronic components, and the position of the 
components relative to the position of the rod 
attached to the diaphragm. 

Existing devices for the handicapped are 
similar to other menu-driven data processing 
programs, in that the user controls the 
position of the cursor which mo\'es among a 
selection of characters and commands. 

John Heath's program makes the cursor go 
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HELP THE 



Pneumatic Input allows people with a wide range 
of disabilities to operate a computer. 

forward by increasing the pressure in the tube, 
either by squeezing the bulb or by blowing 
inio the tube. The user can choose commands 
by giving a short, hard puff dowiv the tube in 
contrast to the lower steady pressure which 
makes the cursor move forwards. Because the 
pneumatic and opto-electronic parts of the 
switch are analogue components it is possible 
for the software to sense a range of pressures. 
This can be used to control the speed of the 
cursor. Negative pressure in the tube> caused 
by sucking, can be detected and used to move 
the cursor backwards. 

John Heath found factors which were 
essential for the successful operation of the 
system. First, a significant margin must exist 
between the pressure giving fast cursor motion 
and the pressure that signals that a command 
or character is to be selected. 

Secondly, when the user relaxes, the cursor 
velocity must fall to zero immediately if the 
user is to be able to operate the device at its 
fastest rate. Thirdly, the user should be able to 
adjust the response time of the system to suit 
the speed at which he or she can react. The 
speed at which a disabled person can use the 
system may vary from day to day, and the 
means of adjustment should be built into the 
software rather than designed as pan of the 
hardware. 

Keyboard aid 

The program that 17-year old Tony Higham 
wrote was designed to help handicapped 
people to program a computer in Basic. He 
said that the program was to be used with a 
joy-stick or some other device to make 
operation easier for a disabled person. 

When you run the program, the top-half of 
the screen displays a set of letters and 
commands which simulate the ordinary key- 




board. Three keys control the movement of a 
cursor. 

4 Move cursor to the left 
6 Move cursor to the right 

5 Select the letter or command beneath the 
cursor 

Pressing the key to move the cursor to the 
right will transfer the cursor from the end of 
one line to the beginning of the next. When 
you select a character by pressing key 5, the 
letter appears on the bottom line of the screen 
and an asterisk character marks the point 
where the next character will be displayed. 
The user can select any of the keyboard 
functions, such as Return or Delete by 
positioning the cursor over the simulated 
Return or Delete keys, 

Tony Higham built a shorthand command 
function into his program to increase the Basic 
writing speed. To get into the shorthand 
command program, the user types an Escape 
character by placing the cursor over the simul- 
ated Escape key. The asterisk character, which 
acts as a cursor on the bottom line of the 
screen, is replaced by S and then the keyboard 
can be used as before. When the user enters a 
single letter command, the complete Basic 
instruction is displayed on the bottom line. 

Paul Coker developed a computer program 
to help people cope with dyslexia. This is an 
inability to gain access to information and to 
transmit it effectively to other people. 
Dysicxics cannot remember accurately the 
order in which letters are set down to form 
words due to the information about a word's 
structure being jumbled up between their eyes 
and their long-term memory. 

Using a dictionary to check spellings, due to 
the complexities of the English language, is 
not always possible. For example, words like 
Know and No. 



To overcome the problem Paul Coker wrote 
a program which he calls a Reverse Dictionary. 
The program will search for a correctly-spelt 
version of a word entered by the user. The 
average time to find the right match for a word 
typed mto the computer is eight seconds if the 
first letter is correct. 

If the first letter is wrong, the computer — A 
ZX-81 with 64K RAM — will take up to two 
minutes to find the word. Paul Coker says that 
his ZX-81 program is limited to 1,000 words 
as the tape take over six minutes to Load from 
cassette. A larger program could be used easily 
in a faster machine. 

Help for dyslexics 

I have not seen this program in operation, 
but the structure of the program appears to be 
divergent: more than one word might be taken 
to be a correctly-spelt version of the incorrect 
keyboard entry. 

The single most telling point in this entry, 
and part of the reason why Paul won a special 
merit prize, is this: **My Reverse Dictionary is 
not meant to help a dyslexic to overcome the 
disability but to allow him or her to cope with 
it. The dictionary can be used in schools or 
colleges, but will be most useful at home 
where the person may not be able to get help 
with writing from a friend, and in cases where 
the writing is private.'* 

I hope that as a result of the competition 
John Heath and Tony Higham will get together 
•to combine their hardware and the software. 
Forth is a more powerful control language 
than Basic, allowing people who are handi- 
capped to achieve a greater mastery of their 
environment. The health seaion of the IT 82 
Committee will encourage the commercial 
assessment and development of the winning 
entries. H 
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COnPUTERGUIDES 

# PUBLISHED BY SINCLAIR BROWNE LIMITED 



SB 



The ZX Spectrum 

Explored 



The 

ZX Spectrum 
Explored 

INCLUDES OVER 20 PROGRAMS 



TIM HARTNEtL 

Foreword by 

CUVESINCLAta 



flsiricrlair" 







r 1 Vt 1 n't V'r«iajm! 



INCLUDES OVER 20 PROGRAMS 

by Tim Hartnell, 

Editor of ZX Computing Magazine 
Forward by Clive Sinclair 

In ihis practical guide — w iili programs 
throughout — Tim Hartnell takes his readers 
from their first step:)s in programming to haw 
the ZX Spectrum can be used as a tool at 
home, at work and for education. He looks ai 
the use of sound, colour and 3D graphics, 
and shows liow to write programs in BASICS 
as well as how lo use machine code on tlie 
ZX Spectrum, 

The ZX Spectrum Explored is complete with 
many programs for education, business and — 
not least — pure fun! 



946195 00 5 



approx. 220pp 



October 1982 approx. £5.95/51 1.65 




Distributed by 

John Wiley & Sons Limited 

Baffins Lane • Chichester • Sussex P0191UD • England 
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BASIC DICTIONARY 

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 
used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect translation. 



BASIC DICTIONARY 



CLG A function to calculate the base 10 
logarithm of its argument. The argument 
must be greater than 0. On the BBC Micro 
this is a statement which clears the 
graphics area of the screen and homes the 
graphics pointer to 0,0, 

CLK This function returns the date and 
time. An argument is usually required but 
it is a dummy playing no part in the 
function. 

CLKS A similar function to CLK, 

CLOAD A special command — which can 
also be used as a statement — found in 
Microsoft Basic. It loads a Basic program 
from a cassette. It is often followed by 
additional parameters identifying the 
cassette port and the program name. 

CLOAD? Another Microsoft Basic 
command which verifies that the program 
stored in the memory is identical to that on 
a cassette tape. It may be followed by addi- 
tional parameters identifying the cassette 
port and the program name. 

CLOSE A statement used by many micros 
to close disc files. If no files arc specified, it 
closes all files except in BBC Basic which 
uses CLOSE # to close ail files. 

CLOG See CLG 

CLR This may be used as a statement or a 
command and is used on the Pet and Apple 
II as an abbreviation for CLEAR. See 
CLEAR 

CLS This is a command or a statement 
which clears the screen and homes the 
cursor without disturbing the program or 
variables. On the BBC Micro it only clears 
the text area of the screen. See CLG 

CMD A command used by the Pet to control 
the IEEE device named by the argument. 

CO An abbreviation of the CONT statement. 

See CONT 
CODE The ZX series equivalent of ASC. 

Kote however that these machines do not 

use standard ASCII Codes. Sec ASC 
COLOUR Also spelt COLOR on American 

machines. A command and a statement 

which identifies the code of the colour 

required to be used for output. 
CON The Apple 11 abbreviation for CONT. 

See CONT 
CONT A command used to restart a 

program w*hich has been halted by 

BREAK or STOP. The program restarts 

from the point at which it has halted, with 

all variables intact. 
COS A standard trig function which returns 

the cosine of the argument. The argument 

is normallv in radians. 



COUNT This is a BBC Basic function 
which returns the number of characters 
printed since the last new line. 

CSAVE A special command — which can 
also be used as a statement — used by 
Microsoft Basic. It saves a Basic program 
on to a cassette. It must be followed by the 
program name and may also identify the 
cassette port. 

CSNG A function which changes double- 
precision numbers and numeric variables 
to single precision. The double-precision 
value is not lost and can be recovered later. 



D Used to indicate double precision when 
expressing numbers in standard scientific 
notation, exponential notation. For example: 
L23456789D + 20 

indicates 

1.23456789 x 1020 

D. An abbreviation for DATA. 

DAT An abbreviation for DATA. 

DATA A standard ANSI statement indicat* 
ing that the rest of the line contains data to 
be read by a READ statement. 

DEEK A similar statement to PEEK. It 
returns the value stored at the address 
indicated but in two adjacent addresses. 

DEF FN A standard ANSI statement which 
allows the user to define his own functions. 
It can be simulated by using a subroutine 
which calculates the desired function. 

DEFDBL A statement which defines the 
variables following it as double-precision 
variables, until redefined. 

DEFINT A statement which defines the 
variables following it as integer variables, 
until redefined. 

DEFSNG A statement which defines the 
variables following it as single precision 
variables, until redefined. 

DEFSTER A statement which defines the 
variables following it as string variables 
until redefined, 

DEG A command which causes trigono* 
metrical functions to be operated in 
degrees rather than radians. It is also used 
as a function to convert radians to degree 
on some computers, including the BBC 
Micro, 

DEL An abbreviation for the DEI-ETE 
command, 

DELETE A command which erases speci- 
fied lines from the computer's memory, 

DIM A standard ANSI statement which is 
used to specify the size and format of an 
array variable. 

DIV A special function used by the BBC 




BASIC d;ct/0| 



Micro which returns the integer quotient 
of two variables, or expressions, which 
themselves need not be integers. 

DO * * . UNTIL A statement pair which 
causes a loop of statements following the 
Do to be implemented until the loop ends 
— that is, when the condition following the 
Until is satisfied. Control then passes to 
the statements on the following line. It can 
be faked with a For-To-Next loop. See 
Your Computer June 1982. 

DOKE A similar statement to POKE but 
which places a twobyte value into adjacent 
memory locations. 

DRAW This statement will draw a line from 
the current cursor position to a position 
specified by the co-ordinates following it, 
using the current foreground colour, 

DRAW . . , AT This statement is used in 
Apple II Basic to draw the shape specified 
after DRAW in the position indicated after 
AT. The shape must have been previously 
defined and numbered. 

DSP A statement used in debugging. It 
causes the line number and the value of 
variables indicated to be printed each time 
the program encounters them. 



E Used to indicate exponential notation 
{standard scientific notation) for example: 
1.01 E + lOindicatee the value 1.01 x 10'<* 
See also D. 

E. The Microsoft Level I Basic abbreviation 
for EDIT, 

EDIT A widely-used command to call up the 
machine's Editor so that changes can be 
made in existing Basic lines. There are 
many different Editors and each has its 
own command vocabulary. This command 
is used as a direct command and only very 
rarely finds a use inside a program. 

ELSE A statement used to redirect the pro- 
gram operation sequence w^hen the con- 
dition specified for an IF-THEN statement 
is not met. It can be mimicked by add- 
itional statements, sec Your Computer 
September 1982, page 64, program 2 for 
details. 

END The statement used to terminate execu- 
tion of the program. In some computers it 
must be the highest line-numbered state- 
ment, but in others it can appear anywhere 
in the program and multiple ENDs are 
allowed. It dififcrs from STOP in that it 
returns control to the Basic interpreter 
whereas STOP returns to the command 
mode. An ANSI standard word — See 
STOP. ■ 
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NEW 

ZX SPECTRUM ROULETTE 48K 

#FulI colour Monte Carlo bettfng table on contmuous 
display. 

• Betting chip placement on table. 

• Practically any bet can be placed. 
•Suitable for 4 named players. 

•Good linear simulation of peripheral wheel numbers with 
realistic slowing down. 

• Ball jumps around before settling. 

•All winning numbers, even money, column and dozen 
bets automatically flashed. 

• Each player informed of any wins and bank accounts 
automatically credited. 

• Sound effects. 

Tapes including full instructions for play, and postage and 
packing, obtainable for £4.95, from: — 



ZX SPECTRUM 16K COMPENDIUM 
OF CHILDREN'S GAMES 

Tired of space invaders and games that go bang, bang? 
Make a change with Ludo, Snakes & Ladders, Beetle, Fox 
€f Geese. No dice to lose or counters to pick up. Hours of 
family fun with these old-fashioned games updated for the 
space age. £4. 95 inc . P & P 

SPECIAL OFFER 
Both programmes on same cassette £8.95 

DYMOND SOFTWARE, 

22, HOSPITAL ROAD. ANNAN 

DG12 5HP, 

DUMFRIESSHIRE. 






.^ovtt^''** £5.45 

^^ inc P&P 

PROGRAMMED & BLANK 
CASSETTES DELIVERY WITHIN A WEEK 

Cassette 1 - BUSINESS MAN 

This superbly interesting program will keep everybody from the 
most discerning company director to the tea-lady's grandchildren 
entertained for hours. Test your skill in the world of commerce. 
Make board room decisions on the future of your Company, on 
profit margins, manning levels, the Stock Market, in fact all the 
wheelings and dealings of the company executive. 
A millionaire in 3 to 5 years? Or will you be calling in the receivers? 
Find out by playing BUSINESS MAN. 

Side 2 ^SJ MS MICRO CLOCK KILLER TANK 
PICTURE PAGE AMOLL INFO 

Cassette 2 - MICRO PROFESSOR 

This program is ideal for teachers and parents. 
Following the success of cassette 1 we now have a new excfting 
and educational quiz program for 1 to 4 players to test their general 
knowledge. Each player has 5 questions randomly selected from a 
store of over 200 and these can be altered to, added to, up to 300. 
MICRO PROFESSOR takes up the entire ZX81 memory with the 
16K RAM pack. 

Side 2 

Devise up to 300 questions and answers of your own such as pop 

music, sport, art, science, in fact — anything at all. 



1 enclose cheque/ postal order 

C in payment for; 

Cassene T (6.46) a 

Cas^en02(5.46» D 

Blank cassettes 
t£3.6Sp«rpikCkor6) U 

C5 CIO on CIS 
lentcr no. required^ 
Index Cards 
(£1 .40 per p«clc of 20) 
( enter no- of packs required) C 
ALL prices include UK postage 
a packing 






Send your order to: 

AMOLL TECHNICAL 56 BANKS ROAD. 

POOLE, DORSET. 

MR/MRS/MtSS 

ADDRESS _^ 



ToL 



I 
I 

I 



Signed , i 

Date _ { 




©[f^fe 



Innovative ZX Software 



MERCHANT OF VENUS 



{ZX81 + 16K RAM) 



Thte it>s<KttrTg gtdphkies g*me cor^b n«s th# $kilt of X^n^f Laft0«f ' with th# jutlgtrnf nt of 
'Stock Markdt'. Wtih your fft*eiiitf you h«vt th« fr««dom of tbt fiu#i above tHe Cities 
ar>d spaceports or wtm%. iicD art* of cha ptanat has its own tnarkat pdces fof goods 
ar>d fuel a^ you rm^st Otscovar the most pfolHabAt foutas to work. Careful trading cat^ 
mak^ vouf fo4tuf^a, but bawara — upkaap of vour itiip is expef^sive and poor lar^itngs 
could cost you haavitv in fapttrs. S»rr u«d)ng lo^^v ^or only €5 95. 

CRYSTAL MACHINE CODE (ZX81 + 16K RAM) 
MONITOR AND DISASSEMBLER 

This cofT»pfaf>«rs(v« program takas aiJ tha «ffor: out of eniertng, eo<ting^ Oebugging hf\6 
ruf>r>ing youf trmchint code Occupying Jc^s thari VA< above flAMTOP ft* faaivres 
«nckide: 

• 13 Of^' touch 'kav^vo^d' connrnands 
•A fun adJliflQ av«frm 

• High SD««o LOAD sryj SAVE 

• RUN Vkiih brMkooifits 

♦A Hex-io-Oec»mai and Decimal to Hex con verttf 
•Print. Tabul«;e an<j Copy biocks of n>amory 

• Display And ahcr CPU reQ(»t«n 

This essenciat a»d fo^ air machina code usafs is fulV corrtpatlble with your &ASIC 
programs ono co'nas corc^'^xw wiih > ostaiifO Insiruet^n manual for otMy £8,95, 

SYMMETRICAL CRYSTAL IK GAMES TAPE 

Simpty the ultimate «^ IK gam*£ Por tt<:it«r fraa fast action games aR wth on-sc/een 

scoring p*ui a Cha!i«ngtrvg puzf^e to solve: 
ASTAAVOID 



tNVAOERS 
eOMBER 



SUPCR SLALOM 
DUNGCOM QUEST 



Dodge tH« asiofoedsl Dock with Poot to rafual. How long c«ri 

vou SurvTva? 

Blast tha advancing a^ns before tney lano, FuU screen display. 

f=uinan th# rocky wasTes bcrlow to cie«f a landing strip for your 

damsgad piar^e. Special HISCOf^E feature p«ii« fuU serMn 

d^pMy. 

Can yoo beat it>e efiusiye 10 second barrier? 

Dwarvea, Trots, Dragongs, Wicards find mora! Vou must sotva 

the hidden mys'.ar»as of tha dungeon :o free tN| imprifoited 

Princass, 

Rve grea; n^achlne code programs tor just W 95 

Send sae for our latest catalogue 
Please add £0,50 p£»p and make cheques/ POs etc payable to 

CRYSTAL COMPUTING 

291-293 Station Road, Dunscroft 

DONCASTER DN7 4DY 



BIOPRINT 



USE YOUR ZX PRINTER 

Make ideal Christmas gifts for 
your relatives and friends who 
have everything ! 

Make a gift which is not only a 
calendar, but also a Biorhythm 
chart showing their cycles for 
every day of the year, all on 
beautiful Sinclair silver paper. 

You need their birthdate, your 
ZX81, printer and BIOPRINT. 

Also for Spectrum! 
Buy BIOPRINT for £5.00 inc. 
from . . . 



Fm 



FISHER -MARRIOTT SOFTWARE 
9c Abbey Hill, Kenilworth. CVS 1LW 
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Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 

TV GRAPHICS 



JtSSPOMSe FRAME. 



■ I own a ZX-80 and a ZX-81 
which both work line on a 14 in. 
black-and-white TV, but when I 
try them out on a remote control 
colour TV the picture is very 
grey and the graphics arc 
unclear. Altering contrast and 
brightness brings little imp rove- 
mem. 1 am thinking of buying an 
Atari or Dragon with colour and 
sound, but I am reluctant to do 
so in case I cannot obtain a 
decent picture. Is the problem 
with Sinclair's machines^ or the 
TV? 

L Adrian, 
Wallasey^ Merseyside, 
The most likely problem is the 2X 
computers. Many do noi produce an 
ideal piciurc on a colour television^ 
although they work perfectly linked 
with a black and white set. To some 
extent the problem exists with all 
microcomputers. For example, my 
BBC .Microcomputer works perfcaly 
on my T\^, but extremely poorly on 
a friend's set. You should not have 
problems with Atari or Dragon^ 
there have been no reports regarding 
television-matching problems. Why 
not ask if you can have a demon- 
stration of the computer on your 
own television? 



POKE PROBLEM 

■ I am the lucky owner of a 
Spectrum, but one problem 
causes me headaches. The dis* 
play ftle^ as you know, is a little 
weird. When trying to Poke 
characters to the screen I 
become lost. 

Richard Baldwin, 
Hanfieid Road, Maidenhead, 
Therh is ko simple answer. Why 
not Slick with the Screens and Print 
At commands which do the job in a 
more simple manner? 



COUNT THE DAYS 

■ In your September Response 
Frame, Derek Chad wick asked 
for a routine for counting the 
days between specific dates. My 
subroutine does the job in three 
lineSf most of the work being 
done by line 9530: 
9600 REM DAY NUMBER ROUTINE 
9510 LET M - VAL AS (4 TO 5) 
9520LeTY-VAL A$(7T0 I 
9530 LET DAYNO = VAL AS ( TO 21 ^ 
INT ({Y-1981) •365.3)-^ (1 AND 
(M >=3 AND Y/4=INT 
(Y/4))) + (31 AND M=2J ^ (59 
AN0M = 3> ^ (90ANDM= 4) + 
1120 AND M = 5) ^ 051 AND 
M = 6) + {181 ANDM=7) + (212 
AND M = 8) T (243 AND M = 9) ^ 



(273 AND MslOJ • (304 AND 
M-11) + (334 ANDM = 12» 
9540 RETURN 

Line 9510 assigns the month 
number to variable M, line 9520 
assigns the year number to Y. 
Line 9530 calculates the day 
number^ using the first of 
January' 1981 as a base, and 
allows for such things as leap 
years. The date must be entered 
as a strings A$» in the form 
01.07.1982. I have found the 
routine useful in two ways. First, 
it can be used prior to sorting 
arrays into date order. Second, 
it can be used for Mr Chadwick's 
application. I have used it to 
calculate interest accumulated 
between two dates. 

Gordon Clarke, 

Ruislip, Middlesex, 

Thanks very much for your 

routine, Gordon. It is certainly 

compact, and looks fairly robust. 



JOIN THE CLUB 

■ I won a Vic-20 which I intend 
to expand to its full potential. 
However^ I am having trouble 
finding out about peripherals. I 
am also interested in business 
software for the Vic. Where can I 
get some information on avail- 
able products? 5 jcny^ 
Kids Grove^ 
Stoke on Treni^ Staffordshire, 
CoMMODORK HAVH recently 
organised Vicsoft, their own club for 
Vic users. It supplies information on 
a nirtnber of products and services, 
along with members* discounts. You 
can get details and a catalogue, by 
writing to Vicsoft, 818 Leigh Road, 
Trading Estate, Slough. Berkshire. 



A GOOD READ 

■ I have a Vic-20 which I 
received at the beginning of the 
year. \ have learned some Basic 
from introduction to Basic 1, but 
now i feel I have come to a stop 
in my programming. Please 
could you advise mc. 

David Murray, 
Chelmsford, Essex. 
OsE BOOK I would recommend is the 
Vic'20 Programmer's Reference Guide, 
published by Howard Sams, for 
£12.50. Other books on the Vic 
include my own Getting Acquainted 
with your Vic-20, which is a first-time 
users* guide to programming, and 
the games book Symphony for a 
Melancholy Computer, Mark Ram- 
shaw*s book Zap! Fowl Boom! which 
has 30 arcade games for the Vic-20 
may prove of interest. The Vic 



Revealed, by Nick Hampshire, has 
been vcr\' popular. You can get it 
from your Vic dealer, or by mail. 

VIC VOICE 

■ I am a Vic-20 owner, and 
recently purchased a voice syn- 
thesiser. The notes on how to 
actually make it work using 
Read and Data statements are 
brief to say the least, but I have 
managed to incorporate it into 
many programs successfully. 
What I have been tr>'ing to do is 
allocate words or short phrases 
to certain keys, but either all the 
Data statements are read at 
once, or the first statement is 
read, no matter w*hich key is 
pressed, 

John Nicholls, 
Kingsley, Northampton, 
.Microsoft basic includes the 
facilities of a selective Restore, 
which effectively acts as a pointer 
within lines of Data statements. 
What you need to do is incorporate 
the relevant Data statements for one 
word or phrase in only one line of 
Data. Then, to get jusi that line (if it 
was, say, line 2700) your key press 
will have to select a line saying 
Restore 2700 just before you Read. 
This should solve the problem. If 
you want ii to stop Reading ai a 
certain point, put a dummy value — 
like 999 — in the Data statement, 
which the Vic can use as a stop 
indicator. 



ROUTINE ENQUIRY 

■ Having bought a ZX-Sl to 
increase my knowledge of com- 
puters, I soon mastered its 
Basic. I then decided to branch 
out into machine code using 
Toni Bakci^s Mastering Machine 
Code on Your ZX'81 and have 
since then sold my ZX-81 and 
bought a Spectrum. I have made 
cnqutries at various computer 
stores and have found out that 
both computers use the same 
machine code. What I would like 
to know is whether there are any 
books which give the addresses 
of the useful subroutines in the 
Spectrum ROM. 

Zarek Langridge, 
Whaddon, Hertfordshire, 

To MY KKOWLEDGE* SUCh books do 

not yet exist. However, Melbourne 
House has a book planned by Ian 
Logan which discusses, among many 
other ihings> useful address of sub- 
routines. Hildcrbay has a booklet on 
making the nK>st of the Spectrum 
ROM and 1 have received very 
favourable repons about this. 



LIST LOOK 

■ I have owned a ZX-81 for 
about a year now, and Your 
Computer has proved an invalu- 
able source of information and 
inspiration for me. However, I 
have foimd several program list- 
ings difficult to read. One 



example is the Landscape pro- 
gram by Gary Owncs in the 
September issue. It is very 
difficult to discern the difference 
between some of the numbers 
and leuers, particularly 6, S and 
B in one of the strings. Also, I 
found the graphic characters in 
the Othello program in the June 
issue almost unreadable, is 
there no better way of printing 
the listings, and if not, could a 
system of checking be intro- 
duced to ensure that at the final 
printing stages of the magazine, 
the listings can still be read? 

Frank Warnes, 
King's Lynn, Norfolk, 
I AM GLAD that the magazine is 
proving a useful asset for your com- 
puting. The listing of programs is a 
constant problem for all computer 
magazines. It seems there are only 
two things that can be done. Either 
the listings can be resets as the other 
material in the magazine is^ and then 
printed, or a direct copy of the print- 
out can be used. If the listing is set, 
it seems that no matter how well the 
proofs are read^ errors will creep in. 
Using a direct printout produces the 
problems of legibility you mentioned. 
On balance, it seems better to use 
dirca listings. 



DRAGON SECRET 

■ After having used a ZX-81 
computer for over 12 months^ I 
would now tike to buy myself a 
micro, i read with some interest 
about the Dragon 32 in Your 
Computer but having sent for 
the brochure, I feel some vital 
information has been left out: 

■ What is the speed of its Basic 
interpreter compared with the Vic-20, 
and is the 6809E processor superior to 
the ^02 as Dragon claims it to be ^ 

■ How many cotours may appear on 
the screen at any one time? 

■ Does it have a white-noise generator 
and normal tone generators, and can 
they work independently of the screen 
so that on*screen action is not halted 
while the sound effects are in 
operation? 

Peter Arnfieldf 
Stockport, Cheshire 
I DO KOT have the results of any 
benchmarks on the Dragon. The 
6d09£ is a more modern chip than 
the 6502 which suggests it bears the 
fruit of later development. The 
number of colours you can use at any 
time falls as the resolution increases. 
You can use only two colours at once 
in the highest mode, but they are 
point by point colours, not grid 
colours as on the Spectrum. There is 
only a single channel for sound, and 
it is music, not white noise. If you 
want to get a good idea of what a 
Dragon looks like in action, go to a 
Tandy store and play with the Color 
Computer. It seems to me to have 
been buih around the same extended 
colour Basic ROM written by the 
American company Microsoft, and 
in many respects could almost be 
described as the same machine — as 
in fact the Binatone computer pro- 
mises to be. H 
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A bigger range than the 

Himalayas 




The Acorn Atom From £ii8 phis vat. 



Personal Computing -Instructional 
and Fun 

To get the best out of personal 
computing you need two things - 
hardware that is powerful and reliable 
-software that uses the hardware to 
the full The Atom range is just that. 
The Atom -tried and tested 

The Atom was designed to last- 
inside and out. CXitside a rugged, high 
impact case with a proper keyboard. 
Tested to withstand children as well as 
adults. Inside a powerful operating 
system that will never be bettered. 
It is available in several versions so you 
can choose what you want. And there 
is an enormous range of additional 
boards that fit mside the casing -start 
where you like -add more power, 
more versatility when you need it. 



The Accessories -something for 
everyone 

Diskpacks, printers, monitors, 
plug-in ROM's, manuals, other 
languages, arcade-type games, 
business and household software. 
Whatever you want to do - teach your 
children, run your business -you can't 
do better than choose the Atom range. 
Available Nationwide 

Not just mail order, the Atom 
range can be bought through a national 
dealer network - they will help and 
advise you. And in the unlikely event of 
breakdown they will be there. Like our 
equipment Acorn Computers are 
here to last 



FREE Catalogue 

For full details of the 
complete range and 
a list of dealers just 
fill in the coupon 
or write to us. 



I Please ittsh me a complt 
I Atom laiicre 

I Name . 




I Address- 




^CORN 
COMl 



IPUTER 



Acorn Computers Titmited. 
Fulbourn Road, Cherry 
HintoaCambndge CBl 4JN 
Te! iO?23) 245200 



Pc>.^code , 



— i 



HM^KHK. 




Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 



A SOLUTION TO the Birthdays 
problem set in the September Finger- 
tips column was sent in by Alan 
Stevens of Derby. This program for 
the Texas TI-59 gives the probab- 
ility, Pr, that in a group of r people 
at least two of them have birthdays 
on the same day of the year by: 



Pr = t 



H\ 



(N-r)IN« 



where N = 365> ignoring leap years. 
This can be rew-Tiiicn as: 



^n (I k/NI = t-Pr 

where Pi indicates ** product of*. 

For a particular Pr the program 
below calculates the above product 
for successively increasing values of 
r, which is^ in* STOre 00, until the 
product equals- 1-Pr, or rather until 
the produa is just less than I-Pr. 



Address 

000 

oot 

002 

OOT. 

0G& 

006 
009 
010 
Oil 
013 
016 
018 



( 



RCLOO 

365 

) 

X 

2nd Op 20 

2ndx>t000 

RCLOO 

R/S 



Before running ensure that STOre 
00 is 2crocd> and enter the value of 
l"Pr in the t register. 





Enter 


Press 


Display 


1 




2nd CMS 





2 


1 Pr 


x^t 





3 




RST 





4 




R/S 


f 



For Pr*0.6 we fmd r = 27 people. 

One may quibble thai the x>t at 
address 013 should strictly be x>t> 
but this is not available on the TI-59. 
This may be overcome by using 
negative rather than positive 
numbers and INV 2nd x>t (h x<t), 
which requires three extra steps in 
the program. However, the likeli- 
hood of getting exact equality is so 
remote that there seems little point 
in doing it. 

As well as this Binhdays solution, 
Alan Stevens has sent us Undercut , a 
calc-ulator game based on a number 
game invented by Douglas R Hof- 
stadter. It is for two players: here, 
the calculator is one player. Each 
guesses a number from one to five. If 
the two numbers differ by one, the 
player with the smaller number 
increases his score by the sum of the 
two numbers, the other player's 
score being unaltered. If the two 
numbers do not differ by exactly one 
each player increases his score by the 
number he or it guessed, 

Thus> guessing a five will increase 



A/an Stevens' Undercut 



RDDRESSr 

a05 
^e? 
ms 
an 

012 

ai? 

S21 
024 
926 
32a ^ 
829- 

aai 

034 
^35 
037 
03S 

040 

041 

042 
044 
047 
04S 
049 
050 
053 
955 
057 
059 
061 
0fc2 
064 
066 
^67 
065 



K£V 



2ND X«T 


012 


RCL 11 




5UM 13 




RCL 12 




BUM 14 




IHV SBR 




RCL 10 




2NB H>7 


024 


13 




STO 06 




GTO 028 




14 




STO 06 




RCL 11 




♦ 




RCL 12 




> 




SUM 2ND 


IND 06 


INV SBR 




2ND LBL 


(=1 


2ND IXI 




2ND INT 




STO 12 




2ND X=T 


132 


£ 




2HB X>T 


102 


2ND OP 20 


2ND PGM 


IS 


5BR 2ND 


D.MS 


STO 11 




CLR 




STO 06 




2ND OP 26 



c 

RCL 11 



070 

072 

073 
B76 
07© 

080 

081 

082 

084 

085 

BB7 

088 

089 

90 

091 

094 

095 

097 

098 

100 
101 

102 

104 
105 
106 
108 

110 

114 
116 
120 
122 
126 
128 
132 
134 
135 
137 
138 
140 
142 
144 



RCL 


2ND 


IND 06 


> 






2ND 


X>T 


064 


RCL 


06 




STO 


11 




2ND 


PAUSE 


RCL 


12 




STO 


10 




2ND 


ixr 




1 






SBR 


00e 




< 






RCL 


14 




RCL 


13 




> 






R/S 






1 +/- 




-r^ 






R/S 






2ND 


LBL 


E 


STO 


09 




.152 




STO 


01 




.545 




STO 


02 




.742 




STO 


03 




.985 




STO 


04 




1 






STO 


05 




CLR 






STO 


00 




STO 


13 




STO 


14 




R/S 







your score significantly — unless 
your opponent guesses a four. Guess 
a one and you cannot be undercut — 
but your opponent might guess more 
than two and hence score more 
heavily than you. Can you outguess 
the calculator over a series of trials? 
Needless to say> the calculator 
doesn*t cheat. 

Initialise the program by entering 
any mmiber to be used as a seed for 
the random number generator, and 
press E. Then enter your guess — an 
integer in the range one to five and 
press A. Repeat the last operation 
for as long as you want to play the 
game. After each of your guesses the 
calculator guesses a number which it 
displays for about half a second. It 
then calculates and updates both its 
own and your score and displays the 
cumulative dincrcnce. If the result is 
positive you are ahead, if negative 
the calculator is ahead that is, it 
displays *' player cumulative score — 
calculator cumulative score**. 

The program turns negative 
guesses into positive ones, and takes 
the integer part of a non-integer 
guess. Other guesses outside the 
range one to five are rewarded by a 
flashing one — press CLR to 
continue. 

The number of trials is not used 
by the program, but is recorded and 
may be found by pressing RCL 00. 

The program uses the random 
number generator of the TI-59*s 
master module. This puts the calcul- 
ator in a fuced format state, so if the 
program is to be recorded on mag- 
netic card, INV 2nd Fix should be 
pressed first. 

Concerning Roy SirFs TI-57 
Probability Program, September, 
1982> A M Simpson of Perth sent us 
the following table of timings 
achieved on his TI-58, using the two 
examples in the anicle: 

LOGS EX 1 EX 2 

A 92 140 145 

B 63 43 50 

C 75 15 8 

D 80 12 e 

Tinw in seconds 

A is SirFs program adapted for 
TL58; B is SirPs algorithm via 
library program 16* C is Simpson's 
program, user-defined labels version 
and D is as C but using absolute 
addresses. 

An example of the latter is printed 
here, with some background notcs^ 
including proof of equivalence to 
Roy Sirl's algorithm. 

As you can see from C above, A M 
Simpson *s program should be easily 
adapted to run on a TIo7; it is for 
this reason that the four parameters 



n^morv Cdnt#nt#' 

STO^# Ccirtt#f>t* 

00 nvMt3«r o4 trials 

83 '742 

05 > I 

m b k . ^ 

10 io^l«M4«" f^* - CAlduliiter no* 

11 jC«tCMl«tor 

12 i^lav**"'* f>util]H»r^ 

13 c*ttMt*tor's cuHjl*tiv« fc«r^ 

14 »l«M«^'f CMWuUtlvr soert 



required by it Still need to be entered 
outside the program. 

TI-58/59 users, on the other hand, 
might Rnd it easier to use user- 
defined labels to control entry of the 
parameters* and they should have no 
difficulty in developing A M 
Simpson's program into an auto* 
matic probability table generator. 

Here are the background notes on 
A M Simpson's program. The 
algorithm used was: 



,^^,j(a-u)^3*u)_,tu» 



%} - 



Ja) 



u! . n'" 
where: 

x*y* = xtx 1> . , . toy terms 
The proof of equivalence to Roy 
Sirl's algorithm is set out as follows, 
expressing 1 in faaorials: 
a! b! r! (n-r)! 



^(r> = 



uf vl r\\ (a-uH (b vM 
where: 

b=r n-a; v=r-u 
SirPs algorithm, using capitals to 
minimise confusion, is: 



C^ X C^ 



(A.B,M.N) = 



M 



N-M 



where: 



. A + B 
'N 

X! 



YMX-YH 
(continued on next p«ge) 

Below: A M Simpson's probability 
listing. 



KEV 

2ND CP 

RCL 

3 

RCL 
4 

2ND X=T 



42 

STO 

95 

1 

X t»T 

RCL 

1 

RCL 
2 

SBR 
Q\ 

64 

RCL 

4 

STO 

5 

3BR 



64 

RCL 

4 

STO 

5 

RCL 

3 

SBR 

6 

64 



LOC 

001 
002 
003 

004 
005 
006 
007 

008 
009 
010 
011 

012 
013 
014 
015 
016 
017 
018 
019 

020 

021 
022 

025 
024 
025 
026 
027 
028 
023 

030 

031 
032 
033 

034 
035 
036 
037 
03S 



CODE 

29 
43 
03 

75 
43 
04 
95 
B? 

00 

42 
42 
05 
01 
32 
43 
01 

i -J 

43 
02 
95 
71 

00 

64 
43 
04 
42 
05 
71 
00 
64 
43 
04 
42 
05 
43 
03 
71 

00 

64 



(listing continued on next page) 
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Fmeswps. 



(continued from prevfous page} 
Expressing the above in factorials: 
Al S! Nl (S-N?! 



M!USI(A-M)I (B-UI 



where: 

S*A + e; L»N-M 
Therefore, the second and founh 
equations are equal, as corres- 
ponding factors are identical: 
Fourth Second 



s 


n 


The unfversaf set; 
(^a + bJ 


H 


r 


The sample size; 
(»u+vj 


A 


a 


No in n of required 
class; 


B 


b 


n-a; 


M 


u 


No in r to be of 
required cfass; 


L 


V 


r-u 



M J Robertson's program is for a 
Casio FX-602P and MP- 10. It is 
designed to produce a sketch of a 
mathematical function. 

To execute the program, the 
function required must first be 
keyed into PI using Mode2, Then 
reven back to Model and press PO. 
The program halts and asks for "x 
max'\ TTiis is entered using EXE, 
The program then asks for **3C min*' 
and a similar procedure is adopted. 

The program then asks for the Y 
Scale, the number of lines of output 
from the printer that you wish the 



(fisting continued front previous page) 


GTO 


033 


61 





040 


00 


44 


041 


44 


1 


942 


01 


X** T 


043 


32 


RCL 


044 


43 


3 


045 


03 


STO 


046 


42 


5 


047 


05 


RCL 


043 


43 


1 


043 


01 


SBR 


056 


71 


e 


051 


00 


64 


052 


64 


-RCL 


053 


43 


4 


054 


04 


STO 


055 


42 


5 


056 


05 


RCL 


057 


43 


2 


058 


02 , 


SBR 


059 


71 





060 


00 


64 


061 


64 


X **T 


062 


32 


R/S 


063 


31 


STO 


064 


42 





065 


00 


X <*T 


Q66 


32 


1/X 


&67 


35 


X 


068 


65 


RCL 


069 


43 





070 


00 


2ND OP 


071 


69 


30 


072 


30 


2ND DS2 


073 


97 


5 


074 


05 





075 


00 


68 


ere 


68 


= 


077 


95 


X«-*-T 


078 


32 


INV SBR 


079 


92 


TO RUN 


r STO 


02 




a STO 


05 


Press RST u STO 


04 


n STO 01 


R/S 





graph sketch to take up. Enter the 
appropriate value and press EXE. 
The calculator then responds with 
**points*\ 

There are two options with this 
prompt, EXE or O EXE. Entering 
O EXE will produce a list of co- 
ordinates of the points to be plotted 
(the first pair of digits are for the far 
left column of the printer, and the 
last pair for the far right of the 
printer output). Pressing EXE only 
leads to the calculation of the co- 
ordinates: they are not primed. 
When all the points have been cal- 
culated the calculator responds with 
Ymax. This facility allou^ the break- 
ing up of a curve into several parts. 

If the maximum value of the part 
of the curve you want is known, by 
differentiation, entered, and EXE 
pressed then that value will be used. 
Hence if you divide a curve up into 
equal pans in relation to the x axis, 
then you can enter these one by one 



and the Y scale will be the same for 
all of them. This enables a long, or 
more accurate, cur\'e to be produced 
since the resulting output can be 
linked side by side, each with the 
same scale. 

However, if you just wish for a 
single curve to be produced, just 
pressing EXE after the Ymax 
prompt will result in the calculator 
automaticaly taking the maximum 
value it has just calculated and using 
that to determine the scale. Having 
entered the appropriate response to 
Ymax, the calculator will then set 
about ploning the graph as desired. 

Mode .40 must be used. This 
allows only nine steps for PI, how- 
ever if a larger function is required 
some of the alpha comments can be 
temporarily deleted. 

The following programs by 
T Briggs were designed for the 
ambitious occasional punter aiming 
for big returns. Program PO provides 



M J Robertson's 


mathematicat function stretcher. 




^'^^ IHI 


«ir.i: 


SOTdS 


mm 


*'.:e':^-!F ZmUfi 


m% t^ 


l» RM RinF 


m^ 


■iit: ew; 


m% 


ULt 


Ull 




m^l \^ !!ir^ 


tm^a 


•;*» 


««» ^ 


mw fliftf 


rm - 41 » z4 


mm 


- £?* ^ hr.\t 


m im 1^ m\\ 


mm 


L6L3 


^ V- £^ 5f Uflli 


Itll HinF 


mm 


'r 


'Xuf 


IK) Bsn 1^ mt^ 


LEIS 


s??^ 


HIT RIG? 


HiAll 


m^mm 


-*%T%%vm 


•n ♦* 


ia4 


658Pi 




\^m 


\m^ 


IBL9 


mK 


'( w' 


IW - tM i4 


6Sfi?5 


It KiniH 


rJ«:n:-lirtr« 


mm 


i«i5 v^ mn 


lae 


^: r 


vm 


\ if-is mm 


m m <*9« 


'^^^ 


L3L3 


iei7 


IR*^ 


m "^ 


< 9 


— 24SSUK 


m^ - 4? = xn 


.f -.'.IS 


S^P$ 




t0-5i 


6ilr?2 


m\\ 


*t*?i 


c^TOe 


21 fim 


^uxr 


sin 


illi 


•f kiU ^' 


«LT Siall nu • 


•••8«25t*fS 


— fmttn 


HIT - i * hiAlS 


-Yiiur 






^oif.U ^"^ 


6^ 


•*iP2 


-t n i 


HLT mf.\Z 


Kirmi* 


m - mf * f m\% 


s * 


ueie 


"If iiei 1" 


* ntfksi 


-sSSP? 


^iF ♦ mi * m 


6S8W 


••'If9ft«f$ 


m\ PIK4 > 


nm Riaif 


• It 




^ . p 


l^U 


^m 


««tP5 


^m 


m^ - 41 = x=e 


mi Ufi 


n^m 


^?. ?;>:4 = 


SGlOi 


mt «ifiif 


m% HinF 


*■ s i' 


mm 


tinm 


1&4 


^* 


let! 


mn 


i» im kf soroi 


-S^TiWf 


a d;r^ 


9 E5P 99 Hitf 


> 




tea 


las 


\m 


t*»F« 


INt' SS8 nm 


imwm^m\^ 


1 i!*ee 


Sf?i \mm. 


6S$F1 


nn m %\m x^ 


s^« - 4» = x.-a 


— e*3st*H 



F6J 337 STEPS 


65 SET F2 


5 PRT CSR 4J''-*»Y 


78 IF P>8 THEN 85 


fiNKEES**-'':VfiC 


88 PRT "LOSE";?*-! 


18 INP "STRKE'Sfi," 


560TO 90 


NC.OF HORSES'-.X 


.85 PRT "HIH^JP 


iY=i: 


98 PRT "COLLECT";? 


n IF X=6;X=58 


+(2*fl):yfiC :60T 


21 IF J!=5;X=27 


18 


22 IF X=4;X=i2 


Pi: 151 STEPS 


23 IF X=3^X=5 


18 PRT "HliLTIPLE B 


39 Z=X-l:PRT Z;" B 


ETS":VfiC 


ETS", 


20 IHP ''STAKE^a,'' 


35 FOR H=l TO Y 


HO. OF HORSESM 


4e INP "ODDSjK-D 


iC=R 


,HR(B)".fl(K):fi( 


38 FOR N=l TO I 


H)=fl(H)+l 


48 IHP "O&DS^B 


45 NEXT H 


59 C=C*B+C 


56 0=(fil*a2tai+fl2+ 


66 KEXT N 


l)*(R3*a4+fi3*R4 


65 SET F2 


n)*(fl5*fi6+fl5+fi 


78 D=D+C-ft:PRT "CO 


6+1) 


LLECT''JC.''IJIH''} \ 


68 X=A*fil+fi2+fl3*a4 


C-fl 


+ft5tfi6:p--fl*(0-K 


88 PRT "TOTfiL HOH" 


) 


JDifiOTO 28 


Horse-rBdng programs by T Briggs. 





a quick and acoiratc calculation of 
Yankee bets in which all combina- 
tions of two or more horses are 
covered. The stake is entered first, 
followed by the number of horses to 
be covered. The display then shows 
the number of bets involved. 

When the results arc known, the 
odds of each winner arc entered. 
Non- runners are entered as 0, losers 
as -1, After the final entry is made, 
the profit or loss is displayed 
followed by the amount to be 
collected from the bookie, including 
stakes. 

Program PI is designed for calcu- 
lation of straightforward multiple 
bets, doubles, trebles and unlimited 
accumulators. As in the previous 
program, the stake and number of 
horses are entered. Results are keyed 
in, after which nett and gross returns 
arc displayed, followed by the 
cumulative total of winnings if more 
than one bet is made. H 



Example of y= V 
dispfayed. 


with co-ordinates 


I tax! 19 
X im; -IS 


Y = -1 


K = -19 
Y = -361 


X = 3 
Y = -9 


Y = -289 


X = 5 
Y = -25 


X = -15 
•f = -225 


1 = 1 
Y = -49 


K = -13 
Y = -169 


X = 9 
Y = -81 


X = -ll 
Y = -121 


1 = 11 
Y = -121 


X = -9 

Y = -81 


K = 13 
Y = -169 


Y = -49 


K = 15 
Y = -225 


i( = -5 
Y = -25 


X = 17 
Y = -289 


X = -3 ( 
Y = -9 


t = 19 
Y = -361 


X = -l 

Y = -l 


Y833c:-1 

Ysini 
-36! 
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TI-99/4A ^ VIC 16K ^ ATARI 400/800 * SHARP 
MZ-80K/A/B * BBC MICRO ^ SINCLAIR SPECTRUM 

Functional cassette software by Dale Hubbard 
Buy 2 at £19.95 - take 1 at £5.95 FREE!!! 




DATABASE 

The program that everyone needs. Facilities include sort, search, list, 

delete, change, totals, save file, one print if required, etc, etc. Can be 

used in place of any card index application. £19J5 


COMMERCIAL ACCOUNTS 

A gem of a program, all for cassette, with the 
following features: 

Daily Journal Sales Ledger 
Credit Sales Purchase Ledger 
Cash Sales Bank Account 
Credit Purchases Year to Date Summary 
Purchases other 

A fully interactive program suitable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. 
Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors 
and creditors. Bank totally supported with entries for 
cheque numbers, credits and, of course, running 
balance. £19.95 






STOCK CONTROL 

All the necessary for keeping a control of stock. Routines include stock 

set up, user reference no,, minimum stock level, financial summary, line 

print records, quick stock summary, add stock, deleteichange record, 

and more. £19.95 




MAILING LIST 

A superb dedicated database to allow for manipulation of names & 
addresses & other data, with selective printing to line printer. Features 
include the facility to find a name or detail when only part of that 
detail is known. Will print labels in a variety of user-specific formats. £18.95 








HOME ACCOUNTS £19.95 

Runs a complete home finance package for you with 
every facility necessary for keeping a track of regular 
and other expenses, bank account, mortgage, H.P. etc 
etc etc!! You'll wonder how you ever managed 
without it. 




DECISION MAKER 

A serious program that enables the computer to make a sound decision 

for you based on various criteria. If you want to buy a car, hi-fi, house, 

etc, Of you don't know which woman to marry then you need this 

one. £5.95 




INVOICES ANO STATEMENTS 

Ideal for the small business, A complete suite of programs together 

with generated customer file for producing crisp and efficient business 

invoices and monthly statements on your line printer. All calculations 

including VAT automatic and provision for your own messages on the 

form produced. *Not Spectrum £19.95 






CHOPIN - LES ETUDES 

Six beautiful studies from Opus 10 and 25 performed 

for you live by Mr, Computer. Spellbinding!!! 

'Not Spectrum £5.95 








RUBIK SOLVER 

It's not our policy to offer games but we make an exception here for a 

program to solve the cube from ANY posrtion. Shorthand notation 

makes learning the solution by heart possible for most active brains. £12.95 


I MOTOR ACCOUNTANT 

Rnd out exactly what the car is costing you and keep 
a data file with all your expenses therein! £5.95 








RECIPE FILE 

Let all those computer widows have a bash! The 
wives will realy enjoy the fun of this program 
designed to keep all her recipes. Will even suggest a 
menu for the day/week! Excellem value. £19.95 






THE CATALOGUER 

This dedicated database is ideal for use in any situation where a 

catalogue could be utilised. E.g. stamp collection, coins, photos, slides, 

books, records etc. £19.95 


All programs supplied with exhaustive d 
Send cheque or P.O. or Cash (registered) or 

Gemini iViarice 

DEPT.vao 9 SALTERTON ROAD. EXMOUTI 

Or telephone us wrth your credit card order on 
Ail orders despatch by return - no waiting. 
All prices include VAT and post & packing exce 
Full range of Sharp peripherals available - please 
Please state machine type and memory size wh 


Dcumentation. 
Credit Card no. to: 

ting Ltd 

i DEVON EX8 2BR. ■P'V 




Access Welcome 
pt Hardware, 
'phone for quotations, 
en ordering software. 
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SPECTRUM GAMES 



AIRPORT ThiS could be 

memt>f>f o1 ifve A»foon 
qroundstdH vour tasK ts to 
dss<st m the successful 
landing of an aitcnth but 
b«wdre. ihcrcare many 
obsiac'es m youf pdih ^ 



AUEN ScofChforme 
altQnhiclm94nfhcmdj:eo^ 
dtr ducts ori the spacecraft 
Youf only vveapon is 4 
ilametrrfowef. so 
proqfe^s caicfyhy as 
success T^U^i on vour 
skill 4n<i judgement. 



ISK programmes on cassette 

CfUBS Collect points as 
you proceed through the 
maze - but t)eware. the 
crabs wiU be hunttng you. 



f yti a^irr.9i^t ln^rroc^on■li ioctudi»rt wiiri*ach qame 

ON ONE CASSfTTF FOR ONL Y C4^ 



BATTLESHIPS & CRUISERS i6k zx8i 



First computer verSrOn of this popular 
game of strategy ar>d tactics. Both 
grids on view together. Establish the 
position of your fleet then locate and 



destroy the computer's fleet. Visu^si 
dtspiay shows hits and misses made 
and gives running score. 

ONLY £4.95 ($9.90) 



22 exciting MACHINE CODE 



GRAPHICS TOOLKIT 

routines that give you control over your screen as r\ever before! 
(ZX81 16K RAM ONLY> 



Onscreen /Offscreen 
Background On/ Off 
Search and replace 
Square draw 



Print position controls ScroM Facilities 
UP. DOWN, LEFT, - UPSCROLL, 

R«GHT OOWNSCROLL, 

€d(tpnnt - moves next RIGHTSCROLL, 

PRiNf position to first L6FTSCR0LL. 

edit line. 

All these routines are in machine code for SUPER-FAST response' GRAPHICS 
TOOLKIT uses only 2K of your RAf^ and that includes space to load the 
programmer's TOOLKIT described below 



Draw/ Undraw 
Foreground On /Off 
Bofdef/Unbofder 
Fill screen 
Reverse screen 



ALL FOR ONLY £5.95 ($1h90j 



An ESSENTIAL addition to your 16K RAM 2X81 
I UULI%I I Provides the following additional facilities 



Renumber - including 

GOTO'S 

and GOSUB's 

Search arKf list 

Search and replace 

Free space 



Hypef graphics mode 

Fillscreen 

Reverse screen 

Tape wait 

All tbese fOutff>e$ are 

written in machine 



code and together take 
up only \K of your 
precious RAM • an 
incredible 
achievement!! 



FOR WK- ONLY €4,95 ($9.90 f 



I6K SPECTRUM + 

We CiO It tor the 2X81 we've now 
done It for the 2X SPECTRUM' 
Add on memory at an amazingly low 
price. Increase yOuf 1$K to a massive 
48K with the 

32K RAM BOARD 

Using fev^er components on a high 

quality double sided board to give 

you top performance, reliability and 

economy. 

You can carry on writing larger 

programn^s in sections ready to 



£42.50 = 
48K SPECTRUM 



ONLY 



^ 

1^^ 



MERGE when your extra 32K RAM 
BOARD arrives within 21 days. 
Installation is simple - the entire 
fitting is completed in just a few 
minutes (with the aid of 3 screwdriver 
NOSOLOERING'J 



Wi 



{32K RAM Board) PLEASE CONTA CT US BEFORE ORDERING 



As reviewed m 'ZX Computing' August/ Sept '82 

ECONO TECH 16K RAM PACK 

We believe the Econo No fnJte - just a reliable 
Tech IS the lowest and economical way to 

priced 16K RAM expand your ZX81 

^^^•'^^•^^ ONLY t^d.95 ($3^.55) 




With advances in microiechnologv we are now able to offer the 

RAW DARJI DAt^tf 2Xdt, yet having external dimensions 

W*ti\ n^^lYI r^^WrV no larger than the 16K RAM 

Same quality as the IBK RAM below nA// vV^9 ac /^tfo ' Qiz] 

but giving n^ssive memory to your U/VL Y Loz.i^D f> l lif.ifp/ 



As reviewed in 'Your Computer' March 82 

16K RAM PACK 



Ouitc simply the best 
available plus FREE 
Alien Attack (7K 
M/codej on cassette 
value C5. 75 (S 11.00) 

Fully built, tested and 

guaranteed. 

Uses existing power 

supply (Mm. 600 m.aj 



Compatible with 
printer 

No wobbJe problems 
Gold plated edge 
connector for perfect 
contact with your 2X81 
No^matly despatched 
within 10 days of 
receipt of your order. 




ONLY f26.50 ($49.95) 



Alt D'ices are fuHv inclusive of post and packing. 
OVERSEAS CUSTOMERS PLEASE NOTE: All. PRICES ARE APPLICABLE FOR EXPORT. IMCLUOINQ AIRMAIL POSTAGE. PAYMENT MAY BE MADE IN STERLING 
AVAILABLE AT YOUR BANK» OR YOUR OWS U S.t CHEQUE. MAQE PAYABLE TO JRS SOFTWARE. DESPATCH NORMALLY ; DAYS FROM RECEIPT Of 



f 

ff k 



I 



f 



r # 
/ i 

/ _ 



19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3 JU Telephone: (0903) 65691 




i The Quest 148 K-- spectrum onlyj 

(One of the most exerting adventure 
games currently available J. Fight your 
I way into the depths of the complex in 
your Quest for the Holy Grail, Discover 
Gold and Precious stones, buy wveapons 
and Magic wares from a trader. Battle 
with one of the many Monsters. Up to 
t500 locations may be searched tn the 
course of a game. Full sound effects and 
save game facility. - Only €5.00 



m 






Frofn Scotland's Capital comes quality software for the 

*ZX Spectrum and VIC 20 S 



Orb (48K-Spectrum ; 16K-VIC 20) 



Make your way through the under- The Isli 

giound labarynth in your search for the Only 

dreaded Orb. which you must destroy, ^^^ 

Encounter many Monsters, discover ^^ 

Treasure and try to remember your Oeaiers 
route so that you can get out again. Full 

sound effects and save game facility. Auract 

Only €5.00 Agenci* 



Games Pack (Unexpanded VtC 20) 

Alien " R(Xid Race • 
The Island * Pontoon ' 
Only €5.00 



Ai tractive Discounts 8c Exclusive 
Agencies availatile m most areas. 



Star Trek (16K-Spectrum; 8 K-VIC 20) 



Start ighter (16K-Spectrum only) 

All action, full-colour, graphic machine- 
code. Space-battle with devastating 
explosions. On screen scoring and high 
score kept. The longer you survive the 
more difficult it becomes. - Only €5.00 



Savf ihi! Galaxy from the Klingons usinci 
your rapid-fire phascrs and photon 
torpedos. Automatic short-range scan. 
Galaxy map and Starliases. 
Full sound effects and 10 levels of 
difficulty* Only €5.00 



'jR^^^- . 



P)6as«SuQp«y 

The OuestUrs 00) Q OrbteSOO) 

Staff>ghter(C500) D Star Trek tC 5 00) 
Games PacK(£5C0> D 



Please state machme type< 



1 erclofie a CheouerPO. for £ 

Name 

Address 



Ail prices inclodc P&Pand VAT 
IMPACT SOFTWARE 
70. Redfofd Avenue. 
_ EDINBURGH ^Htaoew 

TEL 031-A4l-4?57 
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SOFTWARE me. 



Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 

Submarine 



M Fox, 
Aldn'dge, 
West Midlands. 



m^m 



This is a complex game of naval strategy in 
about 12K of RAM, based on a visual map of 
the area of baule and is an excelieni example of 
the use of multi-dimensional arrays for the 
storage of certain types of data. 

You are the captain of a submarine attacking 
a horde of enemy ships at anchor in a lagoon. 
You have to destroy them without running out 
of powerj being destroyed by depth-charges^ 
eaten by sea monsters, hitting a mine or 
running aground. The game is relatively self- 
explanatory when being played but the actual 
commands do need some explanation. 

First, you may move in any one of eight 
directions using the command 1: 

8 1 2 

7 3 

6 5 4 
100 power moves you one square. You must 
be careful not to ram anj^hing when moving. 
After you move, the sea-monsters also move — 
this is done in fast mode to save time. During 
this process *^BADOOM** represents the 
demise of a sea-monster on a mine. 

Second, you have two options for the 
command 2, Sonar. Option 1 draws a map 
of the battle area, in which: 

• Edge of the battle area 

• Mine 

X Your submarine 



S Enemy ship 
H Your H Q 
$ Sea monster 
+ Island 

The second Sonar option enables you to 
track the path that a torpedo or missile would 
take. It prints a list of the things that it would 
hit. 

Torpedoes, command 3, is used to launch a 
torpedo which has a range of three. They can- 
not destroy islands. Missiles, launched by 
command 4, have a variable range and use 
fuel. 100 fuel is equal to one square range. 
Missiles can destroy islands but ignore sea 
monsters. 

Command 5, Repairs, is a command enab- 
ling you to repair damage — though it does use 
some power. There is a Status/Damage Report 
command. The Headquarters command, 
number 7, enables you to get extra supplies 
and power. It can only be used with over 16 
enemy ships and you must be within two 
squares of your HQ. 

Command 8, Sabotage, is a useful way of 
getting rid of enemy ships, and has a range of 
two. Conversion is used to convert fiiel to 
power or power to fuel, at a one to one 
exchange rate. This is command 9. The 
symbol gives a list of the commands. If you 
enter a wrong command Break the program 
and Goto 240. It is a(j|visable to start games 
wMth a map. 

The map is held in the array A{ 15,20) and is 
set up in lines 10 to 140. If the number is 
held in the array then the corresponding 
square on the map is empty, 1 represents a 



mine, 2 your submarine, 3 an enemy ship, 4 
your HQ, 5 a sea monster and 6 an island. 
This enables the printing of the map to be a 
very easy process — a siring is set up contain- 
ing the symbols used for each character on the 
map, line 2055 

LETA$ = "*XSHS$ + " 

Then that string is sliced and the character 
from the section of the siring of the value of 
that square of the array, +1, is primed — 
lines 2052 to 2150. 

Ail the inputs wherever possible are done by 
Inkeys to make the game easier and more 
pleasant to play. The crew^ power, fuel, 
torpedoes and missiles are located at lines 
160 to 200. Lines 230 to 260 input your choice 
of command and 270 to 290 print the possible 
options. Damage is kept in the variable D(9) 
corresponding to the command option. 
Damage is caused by the enemy depth- 
charging you after the commands Movement, 
Torpedoes, Missiles, Sabotage and Con- 
version, This is done at 6200 onwards to 6640 
where a varying degree of damage is selected 
and inflicted from No Damage, 6260, to 
Critical Damage, 6490, where you have to 
send Help in a code which is printed on the 
screen for one second then removed — if you 
get it wrong no help comes and you die. The 
time can be changed at line 6550. You may 
find that you need 100 — two seconds — to 
start with, but later this will become too easy. 
After every commands where damage is 
received, 1,3,4,8 and 9, the damage is auto- 
matically repaired by 1 at 5200, 

Lines 1000 to 1080 collect the infor.mation 
for movement — direction and distance; 
1090-1190 .move the submarine checking if it 
hits anything and making sure that it does not 
go off the edge. Some clever manoeuvres can 
be devised making use of this facility. If you 
hit something when moving line 1160 sends 
(continued on next page} 



e RRND 

7 LET R$3i" DHMRt^EO" 

8 LEX G$="HOU MUCH TO USE ?" 

9 LET ZCw2 

10 LET S==INT (RND*OA+12 

13 LET Sl=10 

±S L^T 32=X0 

17 L6X HiSX ,SSl -^ 

24. UlrT 33aINT tRND#15> +1 
S6 i-ST RtS3,S4.|s4. 

3Q PRJNT RT 1©, 5; "SETTXNG VP B 
ORRO' 

3& f=-OR .Nsl TO 6 

4.0 IF N=a OR N=4. THEN NEXT N 
S0 IF N=l THEN FOR M*l TO INT 
CRND*S) +19 

e0 IF N=3 TH^N FOR H=l TO 5 
y0 IF N=zS THEN FOR M = l TO JNT 
CRND*S)+a ^ ^ . ^« e* 

00 IF N=:6 THEN FOR M = l TO S 
30 l_ET X-INT (RND« 151+1 
100 LET Y»INT CRNE>J^20> +1 
no XF RCX^YIO© THEN GOTO 90 
1X5 IF N=l OR N=:6 THEN Ir X=l O 
R X=13 OR V=a OR y=20 THEN GOTO 
90 

laO LET R tX,Y> eN 
130 NEXT M 
14.0 NEXT N 
14.5 CLS 
1S0 DIH £>t9) 
160 LET C==30 
170 LET Ps:6300 
13© LET F^2S00 
190 LET T=a0 
PDE^ LET H=3 
21G LET Ds© 

a20 IF S>16 THEN LET D=2 

230 PRINT "THERE RRE ";»;" SHIP 
» TQ De^TROY" 
24.© PRXMT 

S4-3 PRINT "UHRT ARE YOUR ORDERS 
o •• 
24.7 IF INKEYS^'*" THEN GOTO 247 
24.9 LET P« = INKEY$ 

2SQ XF R*<"0" OR RS>"9" THEN GO 
TO 24-7 
2S3 LET R=CODE R$-23 
2SS CL3 

260 IF R<>0 THEN GOTO R»1O00 
270 PRXf^TT "fl> MOUXNG" , ^ " fa> 3D 
NRR'',.-M33 FXRB TORPEDOES'* ^ *M 4.) 



^??f?^bf CONTROL",*- tS J REPRXRS"^, 
' C6I STRTUS REPORT" 

-ri?^..^^?^'"^ *' ^7> .H,0,", ," f3) SRBO 
^2£S i' ^®^ POUER CONUER5XON" 

290 GOTO 24.0 
1O0O XF &fl)^0 THEN PRINT "EHGIN 
E " : RS 

1020 IF DC1><© THEN GOTO 24^0 
1030 PfilHr "COURSES S12"^^TRB 8; 
"7^3".. ,TRB S; '*6S4." 
1033 LET Rjt = INKEY* 

103S IF R$C"1" OR R$>"8" THEN GO 
TO 1033 

104.0 LET Z:=COOB R»-2e 
104.5 PRINT f^T 1^9: R$: "3", ^ ^ , 
105G PRINT "POUER'="; P , , , , fit* 
lose INPLIT PI 
1065 LET ZC=1 
1070 IF P1>P OR PI i 100 THEN GOTO 

1050 
10S0 LET PlrsINT (RX>'XB&> 
1090 LST X^Sl 
110O LET Ys=S2 
1110 FOR N=l TO PI 
1120 IF XOIS THEN JF Z=6 OR Z=5 

OR 2=4. THEN LET X=X + 1 
1130 IF Y<>2I5 THEN IF Z^S OR Z==3 

OR Z^4. THEN LET YftY+1 
114.0 XF YOl THEN XF Z=6 OR r=7 
OR r«B THEN LET Y^Y-1 
11S0 XF X<>1 THEN XF 2=6 OR Z^X 
OR Z=2 THEN LET X=X-1 

1160 IF RtX/Y3<>0 THEN GOTO 1200 
1170 NEXT N 
1175 LET P=P-P1*100 
11S3 LET RtSl^S2Jw0 
IISS LET S1"X 
1167 LET 32 =Y 
1190 LET Rt31.S2J5s2 

1192 PRINT "MOUEHeMT OUEP POUER- 
";P 

1194. GOTO 6200 

1200 IF fiCX^YJsl THEN PRINT "BRD 
OOH R MINE" 
1210 XF RtX,YJ»3 THEN PRX^^^ "YOU 

RRMHED R SHIP" 
1220 If' RfX^Y?^4- THEN PRINT "YOU 

RRMHED M.O." 
123© IF RCX^YlaS THEN r>RXtrr "GLtL 
P SLURP" 
124.0 IF RCX.YJs=6 THEN PRINT "YOU 

RRM RGROUNO" 
12S0 XF RtX^Y>=3 THEN LET 6^6-1 
1355 IF S:s0 THEN GOTO 9S00 



1260 

UERE 

1270 

1280 

K3" 

1290 

2000 

";rs 

2020 

2030 

P" , ' 

204^6 



204.S 

1 

20S0 

2051 

20S2 

2053 



PRINT ^ ^ "YOU LOSE" . . "THERE 

";S;" SHIPS LEFT" 

STOP 

PRXNT "RERCTOR DBRD SUB SIN 

GOTO 1260 

IF O t^X <0 THEN PRINT "SONRR 

IF Dt2J<0 THEN GOTO 24-0 
PRINT " OPTION? ■, ,,,"(!> MR* 
* C2Jk TRRCKING" 
IF INKEY$="2" THEN GOTO 216 

IF XNKEY^«"1" THEM GOTO 205 

GOTO 204.0 

CL3 

FOR W==0 TO 21 

RRXtiT RT 0^N;- 



';rt i6^n; 



a05<2. NEXT N 

205S LET R$s" *XSH$ + ** 

2060 rOR Xal TO IS 

2065 PRINT RT X-0;",**; 

2070 FOR Y=l TO 20 

211© PRINT R* (R fX,Y:i +i:> ; 

2120 NEXT Y 

2130 PRINT ",-' 

214-0 ne;<t X 

214.S UET P»P-S0 

21S0 GOTO 24.0 

21G0 PRXr>rT ,."RRNGEa:7" 

2165 XF INKHYS^>'*" THEN GOTO 216 

5 

2170 LET R«f!XNKEYf 

2173 XF R»<'1" OR R4>"9" THEN GO 

TO 2170 

217S LET R=^OOOn RS^SS 

2177 PRINT RT 5^6; R« 

21S0 LET PoP-R*20 

2190 FOR X-Sl-R TO 31 +R 

2200 FOR Y:=S2-R TO S2+fl 

2210 IF X^l OR Y<1 OR X>1S OR Y> 

20 THEN GOTO 2250 

2215 IF RtX,Y>=0 THEN GOTO 22S0 

2220 IF RtX^Y)=rl THEN PRINT "MIN 

E" 

2225 IF RfX^Y)«2 THEN PRJNT "YOU 

2230 XF RtX*Y>=3 THEN PRINT "ENE 

HY 3HXP" 

223S XF fttX,YJ;=4. THEN PRINT "H,0 

f fisting continued on next page} 
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(continued from previous page) 

you to 1200 which prints the message. 

After Movement^ the sea monsters move. 
These home in on you by one square each 
time. This is done in Fast mode at 5210. It 
scans the board square by square> 5240-5260, 
and when it finds a sea monster it homes him 
in by one square, 5270-5320> and if he has 
landed safely it saves his co-ordinates in B — 
number of sea monsters found so far , 1 — and 
B(A>2) then removes the old imager 5450- 
5470. If a sea monster lands on a mine both it 
and the mine are removed from the map, 5530- 
5550. If it lands on you then it eats your whole 
submarine and you lose. If it lands on anything 
else it is replaced in its old position and does 
not destroy it. Sea monsters can be blocked 
this way and it is a good strategic move. At the 
end of this process lines 5570*5600 restore the 
re-positioned sea monsters to the map. 

Lines 2160 to 2270 produce the torpedo or 



swTwia^mE. 



missile tracking by searching an area of three 
squares all around you in horizontal stripes 
going down. 

The torpedo routine at 3000 is used for both 
torpedoes and missiles, 3030 to 3070 checking 
the area, in the same way as 2160-2270, and 
3100-3160 printing the appropriate message. 
The short section at 4000 merely sets up 
missiles before jumping to 3030. 

At 5000-5050 is the damage-repair routine. 
A status report is printed at 6000; 7000 is the 
HQ facility resetting your power and fuel. 
The sabotage routine is 8000. It checks an area 
two squares around you and destroys a 
random selection of the ships in that area 
around you. At 9000 is the conversion routine 
for convening fuel to power and power to fuel 
on a one-to-one basis. 

Due to its immense size and the heartbreak 
if it is lost after typing it all it, it is best to save 
this program twice. This takes about four 



minutes each when finished. Remember to 
Clear the variables when saving, as these can 
add another minute to the time. This is done 
by 9900-9930. Do not forget to put in line 
6475, which is at the end of the listing. To 
make the game harder or easier you can alter 
the original power, line 170; fuel, line 180; 
torpedoes, line 190; missilet, line 200; crew, 
line 160; ships, line 10; mines, line 50; sea 
monsters, line 70; and islands, line 80. 

The variables arc: A( 15,20) is the map; ZC 
is the flag for whether to move sea monsters or 
not — 1 means yes, 2 means no; S represents 
number of ships left; Si +S2 are the co-ordin- 
ates of your submarine; $3 + 34 are the co- 
ordinates of your HQ; D(9) is damage; P is 
power; F is fiiel; C is crew; T is torpedoes; 
M is missiles; D is whether or not an HQ is 
allowed to be used — 1 means yes, means no; 
P 1 , A,N,X, Y,M,R$,G$, AS, V, W,Z + SC arc 
general usage variables. 



&S£e t-ET R»=RS+CHR» XXfTT fRND^SS 

> +36) 

S53© NEXT X 

S54.0 ^I^THT RT 10,1C*;R» 

6SS0 FRUSE 5© 

6S6Q PRINT RT 10.. 10;'* 

6ST0 INPUT B$ 

esse IF P»<>B» THEN GOTO 6610 

©SS0 PRJNT "THRT URS CLOSE" 

aS00 GOTO 6630 

6©a0 PRINT "HESSRGE SRRBI-E&" 

6620 GOTO 1260 

6630 LET tl^^OS^ 

6640 GOTO 5200 

7000 IF OtT'><tZ THEN PRINT "H.O." 

: R$ 

7Q10 X*» D=0 THEN PRINT "MRRO LUC 

K" 

7015 LET fl«SOR C CS1-S3) * CSl -63) + 

f32-sA) * csa-s-t) ) 

7016 IF R>2 THEN PRXNT "TOO PRR 
TO DOCK- 

7020 IF Ri2 OR D=0 OR O C7) <e THC 

N GOTO 34.0 

7030 PRINT "REFIT" 

704.0 LEX O^0 

70S0 LET P«*0Se; 

70S0 LET T=S 

7070 LET Ms2 

7060 LET Fsl500 

70S0 LET C5=2S 

7100 GOTO 24.0 

0000 IF Dt8J<0 THEN PRINT "HRTCH 

ES URNMEO** 

3010 IF DCS> <0 THEN GOTO 24.0 

8013 LET Z=0 

8014. LET PkP-30 

60 IS LET 3Ca0 

S030 FOR X=Sl-2 TO SI +2 

8030 FOR Y=tSS-2 TO 32+2 

804.0 IF X<1 OR X>15 OR Y^l OR Y> 

20 THEN GOTO 6060 

60S0 JP RtX^V,\<>3 THEN GOTO 80&0 

3060 LET R=RNO 

6070 IF fl>.3 THEN LET ZsZ+l 

8073 IP R>-3 THEN LEHT RrX,Yi«0 

Q075 LET SCsSC+1 

60S0 NEXT Y 

8030 ne;<t X 

8100 Xf^ SCs0 THEN GOTO 3170 

3110 PRIHT "SHIPS NERR=;";CHR$ C^ 

C+281 

8111 LET P=P-.30 

8120 PRINT "SHIPS SUNK =";CHR$ rz. 

•f>28} 

ei2S LET S-S-Z 

6130 LET Rs=IWT fRNI>#SCI 

814.0 PRINT "H^H CRUGHTs" ^ CHR* tR 

+28> % 

aiS0 LET C-C-R ^ 

6160 GOTO 6200 

6170 PRINT "NO SHIPS NERR" 

S1S0 GOTO 24.0 

90O0 IF & C9> <Q THEN PRINT "CONUE 

RTER " I RS 

S020 IF DC9J^'0 THEN GOTO 24-0 

9030 -SRINT "CD F-P t2i R-r" 

©03S IF IHKEY$- = "2*' THEM GOTO »20 



90*0 IF XNKEY$="1" THEN GOTO 905 

3 

90S0 GOTO 903S 

9053 IF F^'l THEN PRINT "NO FUEL" 

90S7 IF P:l THEN GOTO 24-0 

9060 PRIN'T "FUSL=t"; F, ^G* 

9070 INPUT R 

9080 IF F-R<0 THEN GOTO 9060 

9090 LET P=F-fl 

9100 LET P3p+R 

910S PRINT "POUERii":P 

9110 GOTO 6200 

920© PRINT '■POUER = ";P, ^G$ 

9ai0 INPUT R 

9220 IF r^-f^<Q .THEN GOTO 9200 

9230 LET F^F+R 

924.0 LET P^f^rfi 

9250 GOTO 6200 

9600 CL6 

9510 PRINT TH6 7;"*#»»*YOU UON* 

9620 PRXNT , , , , .. "UELL DONE" 

9530 GOTO 6010 

9900 SRUE "SS" 

9910 FOR Nal TO 7S 

992© NEXT N 

993© SRUE "S®" 

6A75 IF P<1 THEN GOTO 12S0 



224.0 IF R(X,Y)=S THEN PRINT "SEP 

MONSTER" 

224.5 IF RtX/YJ=6 THEN PRINT " ISL 
RND" 

2250 NEXT Y 

2260 NEXT X 

2270 GOTO 24.0 

3010 IF D(3J<0 THEN PRIffr "TUBES 

";r* 

301S IF T=0 THEN f^UlNT "NO ronf>B 

DOES" 

3020 IF T=0 OR DC3l<e THEN GOTO 

24.0 

302S LET Z=3 

3030 FOR Xs:Si-2 TO SI +r 

304.0 FOR YeS2-Z TO 3^*2 

304.S IF Y<1 OR X<1 OR Y>a0 THEN 

GOTO 30S0 

3050 IF R(X^Y><>0 THEN GOTO 3100 

3060 NEXT Y 

3070 NEXT X 

3086 LET PsP-lS0 

308S LET" T=T-1 

3090 GOTO 6200 

3100 IF R(X,Y)sl THHN PRXNT "YOU 

HIT R MXHE" 

310S tr R«4. AND RfX>Y)5=5 THEN GO 
TO 3060 

3110 IF R(X^Y>r:2 THEN PRINT " * *Y 
OU HIT YOURSELF**" 

311S IF RCX^Y)=6 RNI> Raut THEN GO 
TO 4.250 

3120 IF RtX^YJ=:3 THEN PRXI>lT "ENE 
MY SHIP SUNK" 

3126 Xr ^tX,Y)=4. THEN GOTO 316S 

3130 IF RtX^YJ=S THEN PRINT "R S 
^R HONSTER HRO R TORPEDO FOR LUN 
CH •• 

313S IF R(X>YJ=i6 THEN PRXNT "TOR 

PEDO URSTED ON RN XSLRND* 

314.0 IF fitX^VJsrS THEN GOTO 1260 

314.S XF RfX/Y):s3 THEN LET SsS-l 

315S XF »^<X^Y)<>6 THEN LET RCX.Y 
) :x0 

3160 IF R=3 THEN GOTO 3080 

3163 GOTO 62O0 

316S LET RCX,Y)«0 

3170 LET D«0 

317S LE^ S3=0 

3130 LET 34.=0 

3190 TF R-3 THEN GOTO 3080 

319S GOTO 6200 

J000 IF Mc0 THEN PRXNT "SlLOS EH 

*010 IF DC4.)<0 THEN PRINT "SXLOS 

4.^20 If^ C<23 THEN PRXNT "HOT END 

UGH CREU" 

4.030 IF M=0 OR C<23 OR D f4.> <0 TH 

EN GOTO 24.0 

4.0ft0 PRXhfT "FUEL = **; F, ^G* 

4.060 INPUT Z 

4 060 LET F=r^Z 

4.070 LET Z^XNT fZ/lO0i 

4060 LET HsH-^l 

4.090 GOTO 303O 

4.250 LET R(X,Y>^0 

4-260 PRXNT "YOU BLRSTED RN XSLRN 

D" 

4,270 GOTO 6200 

S000 IF D(S)<-S THEN PRINT "REPR 

IR IMPOSSIBLE" 

S00S IF D(SJ<-5 THEN GOTO 24^© 

I?OD9 PRXNT "HOU MUCH TO REPRXR^" 

SO 10 INPUT R 

SOU LET PcP-fR*lS) 

502O FOR N=l TO 9 

5030 LET D CN} i^D CN) -l-R 

S04.0 NEXT N 

504.S PRXNT "DRMRGE REPRXRED" 

5050 GOTO a*0 

6200 PRXNT "-sUPDRTEa-" 

5201 FOR N=l TO 9 

5202 LET 0(NJI=D(N>+1 

5203 NEXT N 
5204. LET P=P-1S 

5205 IF ZCc2 THEN GOTO 562© 

S207 FRST 

5210 LET ZC^B 

5220 DIM S tl6^2> 

5230 LET Ra0 

S235 LET Z5=l 

524.0 FOR X = l TO IS 

S2S0 FOR Yal TO 20 

52SO IF PtX^Yy x>S TnffN GOTO 34.90 

5270 LET U»X 



527S LET R=R+1 

5230 LET U=Y 

5290 IF U>S2 THEN LET W==U-1 

5300 XF U<S2 THEN LET U«U+1 

5310 IF U<S1 THEN LET U;sU+l 

S320 IF U>S1 THEN LET U-K}-1 

S330 XF RtU^U}:s2 THEN GOTO SS00 

5340 IF HCU.U)«0 THEN GOTO S4-^2» 

5350 IF RtUj.UI=l THEN GOTO S520 

5360 IF RfU^U) THEN GOTO S4-30 

S4.S0 LET RfX,Y>-0 

54.60 LET SCR.1>=U 

S47© LET S(R.a>=:U 

54.80 NEXT Y 

54.90 ne:<t X 

5495 GOTO SST"© 

5500 PRI^rr "slurp gulp" 

5505 SLOU 

5510 r;oTO 1260 

5530 LET R(X/Y)=0 

5540 LET R(U.U>a0 

SSS0 PRINT "«-3tBRDOOH#*" 

S555 LET ZbZ+1 

5560 GOTO 5430 

5570 FOR X-1 TO R 

5SB0 IF BfX,3.> RND ©fX,23 THEN L 

ET R tBCX.l) ,B CX,2J J aS 

5600 NEXT X 

5605 SLOU 

5610 GOTO 240 

5620 IF Dtl)>0 OR D r9) >0 THEN GO 

TO 240 

5630 PRXNT "BOOM-SUB SUNK" 

S63S IF P<1 THEN GOTO 1239 

5640 GOTO 1260 

6000 IF Df63<0 THEN PRXNT "REPOR 

TS UNRURXURBLE" 

6005 XF DC6><0 THEM GOTO 240 

S010 PRXNT ^ "POWER .s:";P 

6015 PRXNT , "FUEL ^" ; F 

6O20 PRINT ^"CREU- .,..,. 5s"; C 

6025 PRINT ^"HNLHY 3HIPS=";S 

6030 PRXNT , "TORPEDOES. . ^'yOHR^ 
CT+2S) 

603S PRXNT ^ "HISSILES. . . ="; OHR^ 
CM +26) 

604.0 PRXhfT / , ^ ^ , ^ ^ ^ "YOU PRE RT 

f " ■ S 1 : " " • S2 I " J " 

6050 IF d'tHCN print ,^"H.0* XS 
RT t"; S3: " , "; S4; " J " 

6053 IF S=0 THEN STOP 

6080 LET Rlt^-ENGINES* .30NRR. . . .T 
ORPEDOESMXSSILES-RePRXR, , , STRTUS 

• • *H-0 SRBOTRGE.CONUERTER" 

6090 FOR Nssl TO 9 

6100 PRXhfT RT N-1^0;R$CN49-e TO 

N*9J ; "="; INT D<N) 

6X10 NEXT N 

6 lis PRXNT RT 13,0; 

6120 GOTO 240 

6200 IF Ss0 THEN GOTO 9300 

6203 IF P<1 THEN GOTO 1280 

6205 PRXNT "DEPTH CHRRGES TO "; 

6210 LET RsRND 

esse IF R>.S THEN PRXNT "STRR60R 

RD" 

6230 IF R<E.5 THEN PRINT "PORT" 

6250 IF RND>,13 THEN GOTO 6280 

6260 PRINT "NO DRMRGE" 

6270 GOTO 5200 

6280 IF RND > - 36 THEN GOTO 6330 

6290 PRXNT "LIGHT DRMRGE" 

6300 LET P^P-S0 

6310 LET D(INT (RND*9J +11- = - CRND* 

2) 

6320 GOTO 5200 

6330 XF RND>.6 THEN GOTO 6410 

6340 PRXNT "MODERRTE DRMRGE" 

6350 LET P«P-75+INT CRND*30> 

6360 FOR Ys:l TO 2 

6370 * ET X^XNT rRND#9> +1 

6360 LET D CX) =D CXI - (RNDfrBI 

6390 NEXT Y 

6400 GOTO 520G 

6410 IF RND>.7S THBN GOTO 6490 

6420 PRXNT "HERUY DRMRGE" 

6430 LET P=P- (200 + XMT CRND*76Jl .V 

6440 FOR Xsl TO 4 + Xhrr fRND*2J 

S450 LET YsXNT eRND*9) +1 

64.60 LET D fYA =D (YJ -INT fRND#9> +1 

64.70 NEXT X 

6460 GOTO 520e 

6490 PRXNT "OfiMRGE CRXTXCRL SEND 

""HELP"" IN CODE " 

6500 LET R*a"" 

6510 FOR X=l TO 4 
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Alien shootout 



Steven Ulley, 

Rearsby, 

Leicester. 



soFTvmsms. 



mmw 



This kind of program uses quite a few inter- 
esting features available on the Dragon 32 



computer^ such as music and colour. The 
object of the game is to use the small laser base 
at the bottom of the screen to shoot the aliens 
which appear one at a time on or near the top 
of the screen. 

First, you are asked what speed you require 
between 1 and 10. It is best to stan at about 2. 
Then^ there is a short pause, iong enough to 



gel to the operating keys. The keys used are A 
to go left, S to go right and L to fire. 

The variables are D for score, S for your 
speed, Q for your primary laser-base position, 
T for aliens position, MIS for your laser-base 
and M2$ for the aliens ship. The program 
only takes 724 bytes, so it can be expanded and 
modified many times over. 



IB CLS0 


220 IF T>=160 THEN 3E0 


20 INPUT"SPEED<.1 TO 10) "tS 


£30 GOTO 120 


30 O«0SCLS 


240 2-Q-468 


40 PMODE0! SCREEN 1. 1 


2S0 SOUND 10«. 1 


50 3-4eiL 


260 FOR F-Q TO 2 ST£p-S2 


60 «l*»CHR*<143>4;CHR*Cl3S-He>*CHR*(i2B)+CHR*<!32+i&)+CH^*(l«) 


270 PRINT aFt-'-f": PRINT 3F. " " 


70 XaQ 


280 IF F-T THEN 330 


80 FOR F"0 TO 10 


290 IF F=T*1 THEN 330 


90 SOUWD 200* UNEXT F 


300 IF F»T+2 THEN 330 


100 PRINT aG.Ml* 


310 NEXT F 


110 T-RN!>C2e+&> 


320 GOTO 120 


120 PRINT 3G,^1S 


330 D«D+l 1 


130 M2S»CHR«< 134*48) '^CHR«C48+D)+CHRftC137+38> 


340 PLAY"V3lL255ftBCDEFGft8CD£FG3ADD" ' 


140 AS»INKEYt 


3S0 GOTO 110 


150 IF ^♦•''L" THEN 240 


3S0 PLAY"V31L200ftBCOEGFACBGFFDAEEDFBGACBDFEADBGFFftEAFG" 


IB0 IF ;**='• P" THEH Q-O-i 


370 PCLS 


170 IF ft«='*S" THEN D«EH-1 


380 PRINT: PRINT" TO BADi " JPRINT:PRINT"your ^S!S5lon fAi led^-th* 


ISO PRINT 3TtM2* 


Al-onft hav* landed" 


190 PRINT ST. ' 


390 PRINT I PRINT" YOUR TOTAL SCORE ->"!D 


200 SOUND 201 1 


400 PRINT! PRINT "ANOTHER G07CY/N)'' 


210 T«T+S 


410 INPUT. A*! IF AS^'-Y** THEN RUN 




420 END 



Random graphics 



Jack Schofield, 
London W3. 



mw 



The atari micros have some 37 graphics 
characters, but these are not used as often as 
they might be, because the implementation is 
oddj not to say bizarre. They can be entered 
from the keyboard, though they are not 
marked on the keys, by pressing the CTRL 
key at the same lime. But when these 
characters are used in graphics modes 1 and 2 



as double-width and double-depth characters, 
difFerem ones appear from the ones you typed 
in. Unless, that is, you have also remembered 
to change the character-set base to the graphics 
charaaers by using 

POKE 756,226 
Another way to go is to print 
CHR$(Y) 

for each character you want. Table 9.6 on page 
55 of the Basic Reference Manual tells you 
which is which. 
This also lets you change the colour of the 



character shown by adding 32, 128 or 160 to 
the CHR$ ntmiber. This simple graphics 
routine illustrates the technique. Line 10 sets 
Mode 2 without the text window. Line 15 sets 
the character base for lower-case and graphics 
characters. 

The loop simply fills the screen with 
random examples. Lines 55 and 60 display the 
same graphics character, Y, but in three dif- 
ferent colours — yellow, Y, magneta^ Y+ 128, 
and blue, Y+160, respectively. 

The program loops forever so press Break to 
stop it^ and type End to stop the sound. 



10 GRAPHICS 2+16 

15 POKE 756,226 

20 FOR X=l TO 64 

30 Y=INT(RND(0)*30) 

35 IF X/4=INT(X/4) THEN 50 

45 PRINT #6;CHR$(Y+32)i:S0UND 0,Y,10,S 



50 Y=INT(RND(0)«20): SOUND 1,Y,10,8 
55 PRINT #6jCHR$(Y);:S0UND 2, Y, 10,6 
60 PRINT #6:,CHR$(Y+128-);CHR$(Y+160>; 
65 NEXT X 
70 GOTO 10 



Dodgems 

Nagaraj Jayakumar, 

Royton, 

Oldham, 



'm-^M 



J 



The following program is for the 



Commodore Vic-20 with 3.5K and is an 
arcade game. You are driving a car and the 
computer is driving another car chasing you. 
There are five lanes in which you can 
manoeuvre. The object of the game is to stay 
alive as long as possible before the computer 
car crashes into you. 



01-09 
10 - 13 
14-25 
200-290 
340 - 610 
800-890 
900-960 



Rem statements 
Sound tune 
Instructions 
Set up board 
Movement of cars 
Searching for car 
Ending routine 



1000-1080 Change of lane 



I RD»»**rt*f4T****f* 

3 9&m DO&G£«$ * 

« Rt«* * 

5 ^EM* Ff ♦ 

S (%E«# ^ 

S REnt * 

le t>ftlM7-3WWW>»»i3HftCftRftJ jaVftKUn^<«i" PStlNT'J^MWWsPftES&TrSl* 

II F0Rft»lT0!2e« NEXT 

u ifi'^niT^'iw©. vT^.ioe* iT^'i^- :?: > laoe.ies^zeo. ;^-aoo. 1^.200. 1 47, 12*0 

U PfttNT^aESettSSr FO^m-lt'Juii* PR:NT-V-, r€>T PRIhT-SiODO£>tS'. ^Oftft-lTd3&: PRINT -V 
- f€XT 
15 Fa'fft'lTOiWS ?€XT 
\& PRlMT-|W>»»WINSTftUCTIOe*S'' 

17 Pf?IHT''WrHIS IS A owe IN WHIIH VOl" :«?IVE A* 

18 PftlHfWDTOR CflR fWB ftHOTHER ZPSf 1*IICM IS BE IMS CONTROLES BY Tt€ COMP 
'JX^ IS" 

1$ PRlKT^'CHftSlMS YOU. THERE <«EFOUR L»«S.«Hi> TO rtOVE IMTO H\ l»«R LfiNE VOU 
use THE KES'* 

20 Pf^IMT- X^ PND TO MOVE INTO AH OtTrSf U^E VOU CS£ TriE KEV 'ft^TM£ OS^CTOF T 
HE GfiTE IS' 

21 GETftf lFfifta--THEH2i 

22 »ftIin"IWaO«WMrO TR* mi> STAV ALI'^-E T>€ ;.CNGeOT J^EFORE nccOtPUTEF-S c«r co 

23 PR1NT*CRASH£5 IHTO vou. VCU HRVE A TIMIJIC SCCRE 0.^. -0£T 9^1f^'. « ■ « m 1 1 - 

24 PftlHT-PftESS PHY KEY TO BEGIN" 

25 C£Tfl» 1FA«---THEK2*5 



200 PRIMT -n* FORG-3S4(»T03e5€>e FIJ^EO * 2 \^0^ 

2ie ft«l€0 F0RF-:TO26*REftIW;.D.c PO^F^TCiBGTEre FW£F,ft:HEXTFrHE>CTB 

k2^ WTA7702 , rr23. 1 . 7748 . 775S. I - 77S7 , r?€5, : . 7754 . 7887, 1 , 7^4$ , 7843 , I , 7^45 , 7845. 1 

23© DATft7S^Kl,7974,7?79.l.S0ie.6«l$.;.802l.8e25. l/8«58. 8^71, i.8iee*8107* 1,8189 

248 WTW8142.81i>5.l*7782.8i42.22.7778.8e7S,22.r81f*79e4.22,7$48,Se3«>22.78^,7S 

250 1>ATJ^7745. 8142.22. 7787>889^,22.7829. 7317, 22, 7S«l, 8049/22^7871. 8^63.22, 7908-7 
53«*22 
2€d !>flTA79ia> 7935,22 
278 ?C«E79e9^20 F0KE79J8.9 P0K£79li/13^Fi5K£7912.3 

290 7i«>*'00oeee" • ^ i ht " >OT<ftwwfWfflwr> t»»i»t'' . clr 

295 B-7725 oeeee L*4 

300 pi^TNTTu; "iimtr \ 

320 O£Tftf.2FrW«-L"TH£HOOSVS1040 

330 IFft»-*ft«THEMCOSUBi08e 

340 IfC«^l21ORC"807^OeC»8037ORC-799STHeH2»l 

345 |FB«8l2lGR»-S079OftB«€037Oft^7995T>€tW-S 

350 IFC»77250RC-r7?lOftC»7817t)ftC«78«tT»CH2-2 

?5t I FB»7725a*»»777l0RB»ro; 70ftB«78e3Tf€ W-2 

3^ lFC-7744ORC»778eOftC»7828ORC»7370Th£KZ»3 

3«5 lFS*?744OftBa778€ORB»7828O«lB-7870Th£HVs3 

370 IFC*«OO2ClftC»8048ORC»8094ORC»S140THDIZ«0 
375 lFB«8O02Oft5*$048O«B«€094O«%B»8140T>€HY-0 

590 P0K£C,32 P0KEB*32 

€00 IFZ«0THeHC»C-l 

l>dl IFZ»lTHE*«:-C-22 

&&3 iFZ"3'^HEHC<*22 (continued on page f03) 
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ZX Spectrum 

20 Programs £6.95 

The ZX Spectrum has brought advanced 
computing power into your home. The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 

Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before. 

Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 

Hours of entertainment 

• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 

• Maze. Find your way out from the centre of a 
random maze. 

• Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 

• Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all. 

[mprove your mind 

• Morse. A complete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 

• Maths. AdjustabJe to vartoJiis le^^els, this^ 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 

Run your life more efficiently 

• Home Accounts. Keeping track of your 
finances with this easy-to-use program wilt 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 

• Telephone Address Pad. Instant access to 
many pages of information. 

• Calendar Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 



ORDER FORM: 

Send Cheque or P.O. with order to:- 

Dept. C, Richard Francis Altwasser, 22 FoxhoHow, Bar Hill, 

Cannbridge CBS SEP 

Please send me 

D Copies Cambridge Colour Collection Book only £6.95 each, 

D Copies Cambridge Colour Collection Book & Cassette 

£9.90 each 

Name: 



Address: 






:: 
:t 

• • 

:: 

• • 

• # 



»••• » ••• • • • • 



Software 
For 

The Vic 



:: 



:x 



t: 



M/C-SOFT £7.50 

M/C monitor and disassembler. 

DATABASE £7.50 

Create your own custom files. 

BANK MANAGER £5.00 

Computerise your bank account. 

CHARACTER EDITOR £4.50 

Create your own Hi-res pictures 

'CUSTOM COMMANDS' £6.00 

Tape 1. 

SCROLL (X);SET X,Y;DISABLE; 
EiSJABLE;GRAPHIC;TEXT. 

Send S.A.E. for details; cheques/ P. O.s to: 

MR CHIP 

1 Neville Place, Penrhynside, Llandudno, 

Gwynedd, North Wales LL30 3BL 



• ^ 

li 



n 
n 

x\ 



XX 




ZX81 16K RAMPACKS 

WHY NOT buy now, one of the super new RAM PACKS 
from GROUND CONTROL? The standard version gives 16K 
of user ram, while the (S) version is fitted with a keyboard 
sounder enabling much faster entry of programs and less 
eyestrain due to audible feedback every time a key is 
pressed. The well engineered case ensures a snug fit to the 

AVAILABLE 
NOW 
WITH 





PRICES, (All inclusive for U.K.) 

16K RAM PACK (S) ....,..,...,... £24.95 



Euro 
post 



STANDARD RAM PACK £19.95 add £2.00 

AvatfffbiftTy is asuAffy by /tium for cretftt cards, 5 doys for che^i^es. There ts * f^ d^y 
money b^ck gu^rsntee tf not satisfied. Pfe^se send SAB or fRCs with *it enquiries. 

Make cheques/P.O.s. payable to GROUND CONTROL and 
send to: GROUND CONTROL, Alfreda Avenue, Hull- 
bridge, Essex SS5 6LT. 

Tel: 0702-230324. (Mon-Fri 9-5) 

* Access/ Bardaycard no. uanDDDUDDnDnDnnn 
•Cheque/P.O./Cash. 

•Delete if not applicable 

Please send me: no. 



^STANDARD RAM PACK/ 
16K RAM PACK IS) 



NAME 

ADDRESS . 



Postcode 
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(continued from page 107} 



^^ IF r ^ 1 

oc? irv ^ ^,1*22: 

$20 lFL<3fWI>B-7?27THENP«'ES 
a3© IR.<0«4DB*74:<8TJCt^0KEB. 
^0 4F*^-4^IH«792eTHEIFCKES. 

S45 irt.>i^i>s*7rs4THe}fl»0KEs. 

3?5 I-. i" : f ,t4;:THEii>ot^EB- 



3:2 S*S--44 =<»EB.S^ 

^2 P*5*44 P0r.c^.&!5 
?? B*l»44 PCl^O^.i;^ 

?^ 5»B-- PcrE?,se 

?2 F-B+44 POKES, S^ 
3i S«B-44 PDK£B,S« 

3; i;=i-2 paxB*e» 



®?0 GOTO30e 

^:r '>0"E?<:s74,ciHT.:RHD<w#i*,t,jM/ r^E,:T 

di© POKc3^74>0PRl»T''n««Sffi(WW SCORE I^ 'ft* 
5^ IFB*-*ve$'THeMf>UH 

^50 iFB*"-HO-THewpftiHr'sve bve** eud 

^^ PPINT"! I>0 HOt UMI€ftSt«iD US£ :h€S/VIW O0TOS3O 

le^ irC-7^c^:ftC-77?8THeHP0KEC.32 C«C'44 PC*;£C>«> L-L-l 

lei lFC-7S»^SdftC-8©e6T>CHP0KEC . ^2 C-C*44 POffEC - ?0 L^L- 1 

leao :fC»7^27TKEHPC*CEC> S2 C<-2 POKEC .5^ L*t-1 

1©30 I F C-7$^TF€NP0K£C . tZ C»C*2 POKEC , 9© ^ Lt* i 

1035 f?€TURti 

1 04ft IPC*77S40«*C*7622THeKPOk£C , 32 C-C*44 POk£C. 5© ^ L-t*l 

leS^ IFC-^420ftC-^l3€lT^«NPGKEC.52X•C-44 POKeC,Se^L-L*l 

1060 !FC=«7S25T>€rtPW£C.3? C-C*2 POTEC.^O L=L*1 

1070 lFC»7340THEHPCreC.32:O*C-2 FOKEC>?e L^L-^l 

i0$ci ftCTum^ 

REftBV. 



Slalom 



(?^^^2/Ji} 



Jonathan Yeomans, 
SolihutI, 
West Midlands. 
Spectral ski-ing involves a slalom skier 
manoeuvring down a course to the finishing 
post. The graphics are printed by a Read and 
Data statement on to the screen and Bin state- 
ments allow the user to use the high-resolution 
graphics. 



A full set of instructions is contained in the 
listing, along with Rem statements to tcU the 
user what the computer is doing. Lines 5-40 
set up high-resolution graphics^ lines 40-80 
print out the boards lines 80-160 get the skier 
moving and lines 160-210 arc the ATTR lines 
that detect if you have hit anything that you 
should not have. 

Lines 300-320 are for when you hit a flag; 
lines 400-420 arc the routine for when you hit 
a tree and lines 500-530 arc the routine for 



when all your skiers have binen the snow. 

Lines 800-840 are the instructions; lines 
900-940 are the routine for when you have 
finished the course; lines 9000-9030 are the 
data for the Bin statements, and lines 
9030-9040 are the data for printing out the 
course. 

The graphics used are: lines 40 and 50 
graphics D, line 60 graphics B, line 80 
graphics A, line 115 graphics E, line 125 
graphics A and line 190 graphics C and F. 



1 GO TO e0« 
4- CI_S 
5 CL.S 

S FOR n=l TO 11: 
NEXT n 

© BOROER 1: PRPER 
ST p:=5 

9 RESTORE 

10 FOR n=0 TO 7" 

USR " a " -t-n .. a : NEXT n 

IS FOR n=0 TO "7 

USR "d"^n..d-. NEXT n 

a® FOR n=0 TO ■? 

USR "t>"+f>.k>: NEXT n 

25 FOR n=0 TO -? 

USR " f " +rj .. f . NEXT n 

30 FOR n=0 TO 7 



PRINT , , , , z 
7 : ZNK 4. : L. 



USR •* C " +n J. C : NEXT 



READ 
RERD 
RERD 



n 



d 
b 
f 
C 
READ e 



REfti> 



POKE 
POKE 
POKE 
POKE 
POKE 
POKE 



35 FOR n=0 TO 7 
USR "e " <-n > e : NEXT n 

4.0 JNK 4.: FOR f> =0 TO 21 
RT n.0;".^";RT n.si 
PRINT RT e..0j "^i4^t»44*44f»»»44 



PRINT 
NEXT n : 



S0 FOR n=0 TO 4^1: RERD a^b^C: 
FOR «=a TO b: BEEP .01^»: PRINT 
f^T C.»ffl;"4^"-. NEXT « : NEXT n 

e0 INK 2: FOR n =0 TO 3.T \ REftJ> 
ayb: PRINT RT a ^ b; " 1 " : BEEP .02, 
n: NEXT n: PRIJ-^T RT 4.,S; INK 7;** 



•70 PRINT RT 1^1; INK 0;^"S";RT 
S,l;"T";Prr 3,i;"R";nT 4-, i;"R" ;firr 

5.,i;"T";RT 15,30; INK 3."F":RT 
16,30; INK 3;'I";RT 17 ..30; INK 3 
;"N";RT ia,30.; INK 3;"I";RT 19,3 
0; INK 3.;"S";rt 20,30; ink 3; "H" 
; RT 5,3; INK 7;" " 
S0 LET e$="_fe" 

S0 LET X=3: L.ET y =3 : LET .a=0: 
LET b=0: 

100 LET a*=:INKEY$ 

105 IF a$="" THEN GO TO 150 

110 IF a$="5" THEN LET b=-l: IF 

a*="5" THEN LET a =0 

115 IF a* = "5" THEN LET e« = "i'' 

120 IF a«="a" THEN LET b=l : IF 
a*="6" Tt^£H i-ETT a=0 

125 IF a$="e'* THEN LET e$ = "J::" 

13© IP a$="&" THEN LET b=0: IF 
a«="&" THEN LET a=l 

14.0 IF a $ = "7" THEN LET b=0: IP 
a*="7" THEN LET a = -l 

150 LET X =X <-a ; LET tf =y *-b 

150 INK 0-- PRINT RT X,Vii;e*. BEE 
P .01,15: PRINT RT X,y;" " 

170 IF RTTTR tx *-a , y +-b> =50 THEN O 
O TO 400 

18© IF RfTTR tx-t-a,y -tb) =5© THEN G 
O TO 300 

IQS IF RTTR tx+a,y+b5 =59 THEN G 
O TO 900 



i90^PRINT RT 21, S;"* iX> tl- sb db db 
* * * *^*":^SEEP .01,5:^PRINT RT 
21,8; "»********* *" 

ai0 GO TO 100 

300 FOR n=S0 TO -50 STEP -5: BE 
^f^ .01,f>: >*EXT f> 

310 INK 3: PRINT RT X +a , y +b ; IN 
K 2;"i": PRINT RT 21. Q; PLRSH 1: 

FOR N = 

e TO -45 STEP -2: BEEP .©1,N; NE 
XT N. PRINT RT 21, S; PLRSH 0; "LO 
OSE RNOTHER LIFE "; FOR N=-5 
TO 50 STEP 4-: BEEP -01.N: NEXT 

N 

315 LET p=p-l: IF p =0 THEN GO T 
O 500 

320 GO TO 9© 

400 FOR n=0 TO 50 STEP 2: BEEP 
.01,n: BEEP .01,&©-rk: NEXT n 

4-10 INK 2: PRINT RT X+a,y'«-b; IN 

^1 lll^l'lBAlVllMM^tfi iT^mPw'i V i i ^ ^^^^ ^' 
=0 TO 45 STEP 1.75: BEEP l01,N: 
NEXT N: PRINT RT 21,3; PLRSH 0; " 
LOOSE RNOTHER LIFE ": FOR N=«: 

-50 TO 50 STEP 4: B^^P .01,N: NE 
XT N 

4-15 LET p:sp-l: IF p =0 THEN GO T 
O 500 

4.20 GO TO 90 

500 CLS . FOR n-0 T O 21; PRINT 

:nk a : "1 _ 

TEEP" .0 3>,n : 

XT n 
510 PRINT RT 7,S; INK 3. 

" RT 13 S ■ "V 
FOR n=7 to' 13: PRINT R 
_n,S; INK 3;"M";RT n,24; INK 3; 



INK 0; "GUESS 
INK 0; "OUT O 



"m" ■■ NEXT n 

52© PRINT RT 9x10. 

YOU RRN*';flT 11.10"; 
F LIVES* " 

530 INPUT "DO YOU WRNT TO PLRY 
RGRIN Y^N";T*: IP Tt="y" THEN RU 
N : STOP 

54-0 STOP 

600: PRPER 7: BORQER 1: I«K 1 

S10 CLS 

S20 PRINT RT 1 . 6 ; "SPECTRUM SKII 
NG BY":HT 3,5; "©UONRTHRN YEOMRNS 
••;RT e, l; "WELCOME TO SKIING. MRKE 

YOUR ";RT S,1;"URY' DOWN THE COU 
RSE USING THE";RT 10,1; "CURSOR K 
EYS TO DODGE THE FLRGS";RT 12,1; 
"RND FOREST TO RERCH THE BOTTOM 
•';RT 14,1; "RND R COLOURFULL CELE 
BRRT ION i " ; RT 17 , 4- ; " BUT BE URRNED 

YOU ONLY";Frr 19,8; "HRVE 5 LIVES 

■ * 

a3CJ: FOR H=0 XO S® ; BEEP *Q1>M: 

{continued on next page) 
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NEXT M 



BORDER INT 
BEEP' - 0*2. , N 



BEEP- ,0i,60-M 

S35 PRUSE B30 

S4.0 Cl_S : GO TO 5 

900 FOR N=-5© TO S© 

(RNO*7) : eBLG.^ .0S.^N 

+S : NE>rr N 

910 Ci-S : PfiPER 2: INK S 

SaQ FOR N=-? TO 3.3; PRIf«rr SfT N*S 

;"B";RT N > 54- .; "M" : NEXT N ; PRINT 
AT II jg— |^|^^_p||^^ ,,l ^^^ 

930 PRINT per S> X.0> RRPER "7; INK 

0;" we HRVE";Frr ii.. 10;" a ui 

NNER ! •• 

94-0 INPUT "DO YOU URNTT TO Pl_RY 
RGRIN Yx-N";T*-- 11^ Tt="y" THEN RU 
N . STOP 

950 STOP 
9000 DRTR BIN 0000a.X00 ^ BIN ee00X 
1.00^ BIN 0002.3.001, BIN 0001111Q,BI 
N 00011000^ BIN 0000100e^BIN 0000 
1001, BIN 11111110 

9010 DRTR BIN 000 10000^ BIN 00010 
000 ^BIN 00111000>BIN 00111000>BI 
N 01illl00>BIN 01111100, BIN 1111 
11 10, 6 IN 00010000 

9030 DRTR BIN 00001100, BIN 00111 
100, BIN 01111100, BIN 00111100, BI 



N 0000 1100, BIN 00000100, BIN 0000 

O100,BIN 00000100 

90SS DRTR BIN 00111000, BIN 00111 

000, BIN 00010000, BIN 11111110,81 

N 10111010, BIN 10111010, BIN 0010 

1000 .BIN 1 10 1 100 

9024- DRTR BIN 00111000, BIN 10111 

010, BIN 10010010, BIN 11111110, BI 

N 0O111OOQ,BIN 00111000, BIN 0010 

100©, BIN OllOllQO 

S02S DRTR BIN 00110000, BIN 00110 

000, BIN 100110QQ..BIN 01111000>BI 

N 000 11000, BIN 000 10000, BIN 1001 

0000, BIN 01111111 

9030 DRTR 5, 3Q , 1,B,S, a, 13, 30, a, 3 

5 , 30 , 3 , a© , 30 1 4. , 27 , 30 ,5,1,3,6,9,1 

, s ,aa .. aa,s , 3^^,30 ..&.. i.^as, 7 .v30> 30 

,7, 1,7,8, la , as , 8 , 30 .. 30 .. 8 ,. 1 .» 6 .. 3 .» 1 
7 , aa , 9 , 1 , 4. , 9 , 30, 30 , 9 , 1 , 1 , 10 , 30 , 3 
0, 10, 1, 1, 11,29,3©, 11, 1,1, 12, 10, 1 
1 , 12 , 29 , 30 , 12 , 1 , 1 , 13 , 9 , 14- , 13 , 22 , 
30 , 13 , 1 , 1 , 14. , 5 , 15 , 14. , 2 1 , 30 ., 1* ^ 1 , 
1 , 14^ , 1 , 1 , 15 , 5 , SO , 15 .. 1 , 1 , 16 , B , 30 , 
16 .» 1 .. 1 , 17 .» 1 , 1 , IB .. 19 , 24- , IS .. 1 .» 6 :. IS 
t i. t 30, 20 

904-0 DflTR 3, S, 3, 5,5,5, 5, S, a, 11,4. 
, 11,4., 17, &, 17,3,22,5,22,7,24,7,2 
Q , 9 , as , 9 , 25 , 12 , a3 , lO , 23 , 11 , 19 , 1-3 
, 19 , 10 , 15 , 12 , 15 , 8 , 10 , lO , lO , 10 , 7 , 
IS , 7 , 13 , a , 13 , 4- , 16 , 4. , 16 , a , 17 , 9 , 19 
,9, 19, la 




Atom squash 

Robin Agar, 
Wimbledon, 
London SW19, 

Here is a simple^ but smooth and fast- 
moving^ game of squash for the Acorn Atom. 
It only uses IK of graphics memory to allow it 
to Run in a small amount of memory. To 
make the program even more compact> full use 
of the Aiom*s abbreviated commands should 



be* Use the Q and R keys to control the bat up 
and down the screen in order to hit the ball 
against the wall Due to the bat being curved 
the ball will be deflected at steeper angles 
when it hits the far top or far bottom of the 
bat. 

The score is kept by the line at the top of 
the display^ which increases until the target 
score of 1 10 is reached. If your three balls are 
used before you reach this score, the score you 
have achieved will be displayed at the end of 
the game. 



10 
20 

12 to 13 
20 to 50 

60 

70 to 80 

89 to 95 



2000 to 2030 & 
5000 to 5010 



Set up arrays 

Assembler keyboard scan 

Set up court display 

See if keys are being pressed 

or ff ball is at edge of court 

Move ball 

Control vertical bounce of ball 

See if ball hits or missed bat 

and acts accordingly and 

controls horizontal bounce of 

balL 

End of game routines 



>L LIST 

lOII1PC-l>iB<3>jP.t21 
2C; JSR«FE71 ; STY«80j RTS J 3 


90IFY>"<S+1 )fiNOY<-< S+4 )T. LETH-3i 2»SGN< G ) J L-1 > G«L«Zj R"R+i J R. 

91 IFY-S 0RY-<S*3)THENLETH«3;Z«SCN<G)jL«2jG«L*ZjR»R+1jR. 

92 fl-fl+ljIF fi"4G.2090 


3P.«6 

4S"0;D«9 
19 CLEBR 1 
11 X"40jy"40;C*lJH»3jfl»ljR»0jL»liK«9>S-30 


93 PL0T15,X,Y 

94 X-10>Y«ft.R.5«43jY»Y+lliH»3 

93 FOR T»lTO1300iNEXTT;GOS.1000jR. 
100dH»-3jR. 


12 GOSUB 1088 

13 COSUB 4000 


208bPLOT 15>(>,SjPLOT15,O,<S+l>iS»S+2jM0VE0,SjDRRW D/<S+5> 
2eiR. 


20 IF}<>-lia GOS.ct 

25 LINK TOP 

26 IF ?«68-49 GOS.b 

27 IF?»80«33 GOS.c 
30 IF X<"10 COS.* 
40 IF Y>»53 GOS.f 
50 IF Y<«11 COS. 9 

60 PLOT 15,X.Y}WflIT;X-X+H>Y-Y+CiPL0Ti3,X,Y 


300cPLOT15/Oi«:S+5)iPLOT15/O;<S*4)jS*S-2;MOVE[>/Sj[>RftMD/CS+5> 

301 R. 

1000 MOVE10,53iORfl«li9.55jDRflWli9.9jORflW10.9jRETURN 
2000 P.»12iP.''CflMe OVeR";P.'jP.='YOU SCORED "R 
2005P." 

2010 INPUT-'PLRY RGRIN<Y/N>"»8 
2020 IF •S-'-Y-THENRUN 
203OEND 


65 GOTO 20 

709Z-SGN< G )*-l y G-LXZiR. 

80fZ"SGN<G>«-ljG«L«2jR. 

e9ePLOTl3,<10+R),57iIFR-llOG.5000 


4000 MOVE10,39)[>RflU119.59;RETURN 

5000 P.»12jP."UeLL DONE YOU RERCHED THE MAX. "'"SCORE OF 118" 

5010 GOTO 2010 



Soft key 

Robert Rancans, 
London SWt. 



ms 



The USERDEFINABLE keys on the BBC Micro 
can be used to implement useful functions 
during every programming session by 
employing this short program. 

To start> use the 1 1 highest line numbers the 
operating system will allow — 32757-32767 — 
and assign the desired command to each key 
thus: 

32757 *KEYOL.[M 

32758 •KEY1V0U14|M Page mode on 

32759 •KeY2VDU15ilVl Page mode off 

32760 •KEY3CLSiM Clear screen 



32761 •KEY4AUT0 



Enter your 
starting line and 
increment 



32762 
32763 
32764 
32765 



•KEY5RENUMBER|M 
•KEY6MODE7IM 
*KEY7REM 
•KEYS^CATjIVI 



32766 
32767 



*KEY9RUN|M 
♦KEY100LO|ML|M 



More convenient 
as it combines 
CAT with a 
motor-on facility 
for rewinding 
tapes, press 
Escape to cancel 

To get out of 
tricky situations 
when Escape is 
treated as an 
error 



Note that you do not have to use quotes 
when assigning keys. Save this^ preferably on a 
new tape so you can locate it easily. To check 
the operation of the program press Break twice 
quickly, rewind the tape and Chain "Soft- 
keys" or whatever you have called it. Now 
type New and start entering your mam pro- 
gram^ making use of the soft keys. Do not 
press the Break key before typing New as, for 
some odd reason, the first line number of the 
soft-key program will then appear on the 
screen as line 245. 

The commands will remain active after 
pressing Break once. To enter a new program 
without clearing the soft keys, type New — 
obviously you must not use the highest line 
numbers in your main program. 
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Q^m^ 



Pascal functions 

D M Woo/fey, 

Hathersage, 

Derbyshire. 

Users of sharp MZ-80K Pascal are probably 
missing the SetyResei graphics functions pro- 
vided by the Basic. This assembly-language 
program fills that gap. Those with less than 
48K will have to adjust the origin appro- 



SOFTW/OfM fH£- 



priately. Here are the instructions: 
E$CFAA ; reserve space for routine 
Q/ ; return to monitor 

LOAD etc. ; load routine from tape and control 
returns to Pascal 
Set X,Y can now be accessed by Call (-12373) 
X,Y and Reset X>Y by Can(-12356)X>Y. 

It is probably best to incorporate these in 
procedures to aid clarity and to allow X and Y 
to be constants, thus: 

Procedure Set (X,Y: Integer); 
BEGIN 



CALL (-12373) X,Y 

END; 

An easier way of converting hexadecimal 
addresses greater than $8000 to decimal (2*s 
complement) than shown in the Pascal manual 
is to first convert the hexadecimal directly into 
decimal, ^nd then to subtract 65536. 

Users of Basic SP-5025 may be interested in 
INP#port, variable and OUT* port, data. 
These are not in the manual and are the I/O 
port equivalents of Peek and Poke. 



1 






35 CFCE 1608 




LD D»8 


IPIXEL IS a 


2 


I* 


SET/RESET 


* 




36 CFD0 180E 




JR flDDRES 




3 


S* H2- 


80K HI -RES GRflPHICS 


* 




37 CFD2 1602 


VEUENl 


LD D>2 


1 PIXEL ISC3 


4 


1* 


M. yOOLUV 23/7/82 


* 




38 CFD4 i88fi 




JR ftDORES 




5 


• >|»tatL»Jt»Mu|»MtH'»»4aMPto»»*3Mt^t»»>lPMt^^ 




39 CFD6 CB43 


XEUEN: 


BIT 0>E 


J IS V EUEK ? 


6 


I 








40 CFD3 2004 




JR NZ.yODD 


IN0>JUMP 


7 




0R6 0CFfl8H 






41 CFDfl 1601 




LD D. 1 


J PIXEL ISA 


8 CFA8 C30212 




JP 1202H 




J GOTO PftSCPL 


42 CFE>C 1802 




JR ADORES 




9 CFftS E5 


SETi 


PUSH HL 




iSflME X 


43 CFDE 1604 


YOOD! 


LD D.4 


IPIXEL IS O 


10 CFfK: D5 




PUSH DE 




SSWE V 


44 


;CflLCULRTE SCRFFN CO-ORDS 




n CFRD C0C6CF 




CflLL COMMON 




JCOrWON ROUTINE 


45 CFE0 Ce3D 


flDDRESi 


9?L L 


5/2 TO 6ET NEy X 


12 CFB0 3305 




JR NC.flOPXL 




;VES.ftW> PIXEL 


46 CFE2 Ce38 




SRL E 


1/2 NEW V 


13 CF82 78 




LD Ri8 




JQET PIXEL 


47 


3CRLCULRTE SCREEN RDDRESS 




H a=83 C6F0 




flOD fl.240 




IGEN N£y CHPR 


48 CFE4 97 




SUB R 


J ZERO RCC 


15 CFB5 1801 




JR RETURN 




; RETURN 


49 CFE5 0608 




LD B,e 


;loop counter 


16 CFB7 80 


aopxL! 


OR B 




J SEN NEW CHAR 


50 CFE7 0E28 




LD C»40 


SflULTIPLICflHD 


17 CFBS 77 


RETURNl 


LD CHL)»R 




rPLOT 


51 CFE9 0843 


ra^TPLV! 


BIT 0,E 




18 CFB9 Dl 




POP D£ 




;R£STe«^ Y 


52 CFE8 2801 




JR Z»SKIPflD 


ISKIP ADDITION 


19 t>tm El 




POP HL 




JI^STORE X 


53 CFED 81 




fiDO R.C 




20 CFB8 C9 




RET 






54 CFEE C83F 


SKIPflO: 


SRL fl 




21 CFBC E5 


RESET! 


PUSH HL 




ISOVE X 


55 CFF0 C818 




RR £ 




22 CFBO D5 




PUSH DE 




SSfiUE V 


56 CFF2 10F5 




DJN2 MLTPLY 




23 CFBE CDC6CF 




CPLL COMMON 




; COMMON ROUTINE 


57 CFF4 4F 




LD c.n 




24 CFCl 38F5 




JR C, RETURN 




rHO>RETURN 


58 CFF5 42 




\j> e.D 




25 CFC3 flS 




XOR 8 




IREMOUE PIXEL 


59 CFF6 51 




LD D.C 


!DE^^40 


26 CFC4 18F2 




JR RETURN 




; RETURN 


60 CFF7 19 




fiOO HL,DE 


jHL==V*40+X 


27 


s 








61 CFF8 110800 




LD DE,0O000H 


;6RSE RDDRESS 


28 


;**COHrtON ROUTINE** 






62 CFF8 19 




ADD HL,DE 


l«SCREEN RDDRESS 


29 


s 








63 


JCflLCULftTE NEW tVPSt 




30 


JCflLCULflTE PIKEL 






64 CFFC 7E 




LD R> CHL) 


;6ET OLD CHRR 


31 CFC6 CB45 


COMMON! 


BIT 0,L 




; IS X EUEN 


65 D-fD FEF0 




CP 240 


JCKRR PLOTTED ? 


32 CFC8 2S0C 




JR 2,XEU£N 




rvES*JunP 


66 CFFF C9 




RET 




33 CFCfi C843 




BIT 0,E 




I IS V EUEN ? 


67 




END 




34 CFCC 2804 




JR Z>YEyEN 




IVES, JUMP 











Graph screen 



i^E^^m 



K G Staffer, 

Birkenfiead, 
Merseys/de, 

The GRAPH^PLOTTING procedure for the 
Vic-20 published in ApriPs Your Computer 
produces a graph whose size is limited by the 
need to cover the whole area of the graph with 
high-resolution graphics. Here are two pro- 
grams that overcome this difficulty and pro- 
duce screen-size graphs. 

The first program uses instruaions given in 
Your Computer Oaober 1981. These prepare 



the computer to tise high-resolution, uscr- 
defmed graphics. It also defines the character 
for axes. 

This program, having been Run and 
Cleared from the computer by typing New, 
makes way for the graph-drawing program. It 
produces screen-size graphs by defining new 
characters only whcr. the line or curve passes 
through a screen location. Thus most of the 
screen is filled by blank characters. 

The desired functions can be inserted at line 
240 as Y^f^x). On Running the program, four 
input parameters must be given: first, XL — 
value of X where the plotting of the curve 
starts; second, XH — value of X where the 



plotting of the curve ends; third, XM — value 
of X at the edge of the screen; fourth, YM — 
value of Y at the edge of the screen. 

For XM>XH, XM>XL, and XH>XL care 
must be taken to avoid trying to plot impos- 
sible points, for example, \f- I or 1/0. 

No compensation is made in the program for 
the fact that, due to the shape of the screen, 
n units in the y direction are shorter than 
n units in the x direction. 

I have used this program to draw many dif- 
ferent functions on the screen and hope that 
you fmd it of interest. I am uncertain as to why 
what should be one-bit dots on the screen 
appear as short lines. 



5 FOR I =6 1761071 92 




110 


P0KE7921 + I.. 129 


6 POKEI..0:HEKTI 




120 


NEKTI 


10 IHPUTKL..KH..Kri.S 


^'M 


1 30 


POKE7933..130 


20 FOR I =0107 




140 


00=0 


30 Fa>=2t'::7-I> 




170 


G=11/VM -130=8*0 


40 NEKTI 




1 80 


S= I NT •:: < KH-KL ) ^88/MM > - 1 


50 FOR I =110506 




190 


KP=KL*11/KM 


60 P0KE7679+I.. 131 




200 


0=7933+ I NT<KP> 


70 P0KE3S399+ 1 .. 




210 


Ii= I NT < < KP- 1 NT < yp ') > *8 ;> - 1 


80 i-^E^ai 




220 


FORI=yTOS 


90 FOR I =11022 




230 


K=XL+<I*m-'8S> 


100 P0KE7691+22*!.. 


128 




(continued on page 108} 
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let the 

DRAGON 32 

fire your 
imagination . . . 




for only £199.50 



Plus £5 Post & Packing 



No other computer offers 
you all these features 
at ar^v price . . . 

• 32K RAM MEMORY 

• PROFESSIONAL STANDARD KEYBOARD 

• 1 YEAR WARRANTY 

• 9 DISPLAY COLOURS 

• 5 DISPLAY RESOLUTIONS 

• EXCEPTIONAL GRAPHICS CONTROL 

• 5 OCTAVE SOUND GENERATOR 

• DIRECT MUSIC COMMANDS 

• REAL-TIME CLOCK/TIMER 

• MICROSOFT EXTENDED COLOUR BASIC 

• PLUG-IN CARTRIDGES AVAILABLE 

• CENTRONICS PARALLEL PRINTER PORT 

• SOCKETS FOR JOYSTICKS 

• SOCKETS FOR FULL CASSETTE CONTROL 

• EXCELLENT CASSETTE FILE HANDLING 

• COMBINED AUDIO/DATA INPUT FACILITY 

• AUDIO OUTPUT VIA T.V. 

• EXPANDABLE TO 64K RAM 

• POWERFUL 6809E MICROPROCESSOR 

• FREE 160 PAGE TRAINING MANUAL 

• BRITISH MADE 

Available now from: 

ComServe 

98 TAVISTOCK STREET, BEDFORD MK40 2RX, 
TELEPHONE: BEDFORD (0234)216749 



Following the success of our ZX81 plinth we have introduced a 
workstation for the Spectrum. This stylish ABS plinth raises and 
tilts the TV for better viewing whilst angling the Spectrum and 
making typing easier. B>e PSU is hidden underneath, the printer 
and cassette may still be used, and a matching^stackableunit for 
Microdrives will be available. 

Peter Furlong Products. Unit 5, South Coast Road Industrial Estate, 

Peacehaven. Sussex BN9 8NA. Tel. (07914) 8)637, 



You wafted long enough for your Spectrum f 
Wait no longer for . . . 

SPECTRUM 

STORM-FIGHTERS 

• . . explosive machine code space action 



They come from deepest space. 

An alien fleet whose skill is matched only by its ruthlessness. 

They hide and manoeuvre in the cover of asteroid clouds . . . 

showers of cosmic rubble that spelf death on collision to the 

commander of the lone space ship that protects Earth. 

You are that commander. 

In one of the toughest challenges the Sinclair Spectrum can offer 

your mission is to destroy the aliens and avoid the asteroids before 

they destroy you. 

Your weapon is a twin firing laser canon. Double bolts of pure 

energy that mean instant annihilation to on-target aliens, lis 

responsive. Its fast. But only as fast as you are. 

Put yourself at the controls. On the thrilling edge of adventure . . . 

the STORM-FIGHTERS await you. 

All machine code action . . . full colour graphics . . . full sound 

sync . . . progressive difficulty . . - comprehensive scoring . . . high 

value mother-ship . . . runs automatically on both 16K and 48K 

models: 



Available on quality cassette atom £4.95 (post free in U.K.) 
from 



John Prince 

29 Brook Avenue, Levenshulme, 

Manchester, M19 3DQ 
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^ 



j AARDVARK SOFTWARE 
1 PRESENTS: THE 



DV? 





Zs^VeOO GAME 

= , . . the reason the BBC was delayed!! For only £5, the = 

= most connplete arcade ganne yet for the 12K Atonn, S 

= featuring: one /two player ganrres; progressive hi-score; = 

= animated score-table, and theme-tune; full colour = 

= Mode 4a bit-wise graphics; and for the first time — = 

I INTERNAL/EXTERNAL SOUND OPTIONS! | 

= That's right! You can put the sound through the stereo!! = 

= "Makes Astrobirds look like a bunch of geriatrics". = 

= A. CD., Leeds Orders despatched first-class same day. = 

= Supplied on high-quality cassettee, with full documentation S 

= Mail order only. Cheques made payable to: = 

^ Aardvark Software = 

= 189 Ardleigh Green Road, Hornchurch, Essex = 

iiiiiiiinininiiiiiiiintiiiiiiiiiiiiiiiiiin^^^ 

gSPECTBPM 48KiZX81§TBS80g?IPB0 flEHllJ 





^mm^: 



• 4 DIVISIONS • F.A. CUP • 
PROMOTION Bl relega- 
tion H: TRANSFER MARKET 
it TEAM SELECTION • SAVE 
GAME FACILITY • LEAGUE 
TABLE it AND MUCH MOR 



ALSO AVAItABtf AT aOOKSTOItf & ft COM 
^UTIR SNOFS INCtUOiNC •U^ICA MICRO 

SHOP ft microwahi id gaaphics only 

(MCLUOtO IN SPCCTAUM Vf MSlOW 



HARDWARE REQUIRED 



Spectrum 
4dK RAM 



2X81 
16K RAM 



TRS80/ 

Video G«nie 

LEVEl II 
16K RAM 



To Ord«r tmnd Chftqu«/P.O. £7.95 tnmdm 

payobte to: — 

ADPICTIVE GAMES 

■t: D*pt. Y.C. P.O. Box 278 

CONNtBURROW, 

MILTON KfYNES MK14 7iNE 
PlFASf STATf COMPUTER 



m'ft tindofMi^ pott 
how 9004 our feme ts...„, 
MourettstomersMffOti 

I r mcmvmd FJM. ^bout TO tto)^ mg^, mnd 
hmw pimy^^ «6oi/r 23 houn so tmr — md^ 
dteHYm it tho < y » » tfy» Mrortf. -^ 

O. BLAtft, FiF£ 
§ think yovr Sf»mm ** fobutout tincm 
Mtmrtitfg wttfi Fort Vmim in th0 4m DM- 
aion, i^tfg firofnotrnd, winning thm FJk, 
Cup, mnd bmng promotmd ogsin to thm 

C. OICKSHSON^ CAHTERBURY 
I rwcmntty bought your FJi^. progrmm mnd 
wmm v«ry pfmmsmd imio^^ I fo*tnd n vmy 
good vmiuo for monoy ond pimywd it mii 
dmy thm dmy it mnivod — / own « ZX6f 
mhich im now only usmd for f,M, — 

Yourw mddictmd, M, FRAMPTON, 
CAMVMY ISLAND 
9 HH thmt I hod to wrHo mnd congrmtulofo 
you on your progrmm F.M, I found tho 
gmmm vOry compmliing ond mxcWng, rmmt- 
ty /uMt liko thm moi thing — kwop up tho 
good work ond stmndord. — 

N. LAWRENCE, FULHAM 

o mat MAIS oiAf «r sffn on rcquc^ 



I 



for only £199.50 



Plus £5 Post & Packing 



I have a burning desire for the 
DRAGON 32 -P/ease send me: 

D DRAGON 32 COMPUTER - £199.50 

DRAGON PLUG-IN SOFTWARE 

D Berserk - £19.95 D Ghost Attack - £24.95 

D Meteroids - £19.95 D Cave Hunter - £19.95 

n Cosmic Invaders - £19.95 D Tube Frenzy - £19.95 
n Starship Chameleon - £19.95 

DRAGON CASSETTE SOFTWARE 

n Special selection 1 - £7.95 D Special Selection 2 - £7.95 
D Quest - £7.95 D Graphic Animator - £7.95 

n Computavoice - £7.95 D Mazerace - £7.95 
D Madness & Minataur - £7.95 
D Examples from manual - £7.95 

DRAGON PERIPHERALS 

D Pair of Joysticks - £19.99 D Cassette Cable - £7.95 

{Mi £5 Post & Packing for DRAGON 32 - Elfew acoessortw) 



* Please debit my Barclayc:ard/Access account with 
I enclose Cheque/P.O. for 

'Delete as «pplicAbie 

Name: 

Address: 



YC 



ComServe 

98 TAVISTOCK STREET. BEDFORD MK402RX. 
TELEPHONE: BEDFORD (0234)216749 
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sonymenu. 



(continued from page 705/ 


1010 


Z=PEEK'::P> 


240 V=Kt3-X 


1030 


IF2> 131 GOTO 1050 


250 V=V*G 


1032 


K=2 - Z= 1 32+CO ■ CO=CO+ 1 


270 IFI=0THEHV1=V 


1033 


IFZ=131GOTO1050 


280 D=rt+1 


1034 


FORJ=0TO7 ' 


290 IFri>?THEHC:=i::+l:ri=0 


1035 


POKE<5120+8*Z+J) .. PEEK 


295 I F 1 1 CfiBS < V > GUTIJ380 




c:5120+8*K>J> -HEKT-J 


3^10 GOSUB1000 


1050 


E=INTOrV-INT<V>>*8> 


380 NEKTI 


1060 


ZZ=5127+S*Z-E 


400 GETfi$ : I Ffl$= " " THEH400 


1070 


POKEZZ .. PEEK ( ZZ > ORF < D > 


410 PRINTS": END 


1080 


POKEP..Z 


1000 P=C~22*INTc:V> 


1090 


RETURN 



Line drawing 



Bichard Matthews, 

Harlow, 

Essex. 



Extended basic on the Texas T 199/4 A 
computer is easy to use and has many facil- 
ities, including sprites. However, one useful 
facility is lacking; the ability to draw high- 
resolution lines from point to point on the 
screen. The program described here allows 
high-resolution line drawing and is based on 
the compuier*s ability to redefine characters. 

An important feature of Extended Basic is 
subroutines that can be called by name at any 
point in a program. The line-drawing program 
is written as one of these subroutines so that it 
can be attached to the end of other programs. 
The routine may be called at any time by the 
statement Call Plot RW,CL,RW1,CL1,CT. 
This would allow a line to be drawn from 
position RW, row, CL^ column^ to position 
RWl, row, CLl, column. The Texas screen 
has a resolution of 256 by 192 pixels and in 
this routine screen position 1,1 is in the top 
left-hand corner. 

In simulating a line-drawing function it is 
necessary to redefine the character allocated to 
a screen position before each new pixel of a 
line is plotted. Each character consists of an 
eighi'by-eight matrix of pixels and the 
character must be redefined to include the 
newly-plotted point while preserving the exist- 



ing pattern of that character. Another limita- 
tion is the limited number of characters that 
are available for redefinition. In order to 
preserve the existing ASCII character set for 
text it is necessary to start at ASC-96, so this 
routine should only be used for certain 
plotting tasks. It is an excellent means of 
drawing line graphs. 

The variable CT in the Call Plot statement 
is to indicate where within the character set 
you wish the characters to be redefined. In the 
example show^n, the starting place is ASC-96 
and thus CT has the value 96. When 48 
characters have been used there arc no more 
available characters to redefine, and so line 
275 instructs the program to start again at 
ASC-96. If more characters are required then 
CT could be altered to 33, but then the 
standard ASCII character set will be over- 
wTitten. The variable CT need only be set 
once at the beginning of the program. 

Lines 100 to 160 are not part of the line- 
drawing routine, but are included to show 
how a line can be plotted. In this example, a 
line would be drawn from screen position 
2j 20 to position 7, 60, The line-drawing 
routine is called from line 130. Line 190 
assigns values to array Bin. 

The process for calculating the path to be 
taken by the line is shown in lines 210 and 
240. Line 250 calculates the character position 
on the screen that contains the pixel which is 
being plotted. The Texas screen has a 
character size of 32 by 24. 

Line 260 calculates the position within the 



character of the pixel that is being plotted. 
Call GChar in line 270 finds out which 
character already occupies this position on the 
screen. If that screen position has not yet been 
used then the ASC value of 32 is returned and 
this indicates that a new character must be 
assigned to this position and so CT is incre- 
mented by 1. Line 275 checks to see if all the 
available characters in the character set have 
been used. 

The Call CharPat statement in line 280 — 
the CharPat sub-program is built into 
Extended Basic and returns a string that 
identifies the pattern of a character code — 
creates in variable x the pattern of the 
character code foimd at the screen position 
already identified. 

Lmes 290 to 330 modify the character code 
to allow for the new point that has been 
plotted. Line 290 identifies the position within 
the string identified in line 280 of the hexa- 
decimal value that must be modified. Lines 
300 to 320 conven this hexadecimal value to a 
decimal value and the logical operator Or is 
used in line 310 to redefine the plotted point 
while preserving the existing pattern of the 
character. 

After conversion back into hexadecimal the 
string X in line 330 is updated to allow for the 
change and the new modified character is 
created and displayed in line 335. The For- 
Next loop continues until all the points 
making up a line have been plotted and then 
control passes back to the main program by 
way of line 340. 



60 
70 
80 
85 
100 

110 

120 
130 
140 
150 
160 
170 
180 
130 
210 
240 



(1199/48 EXTENDED BASIC) 



REM R.MhTTHEWS 
REM TX SCfFTWflRE 
REM LINE PLOTTER 
REM *********** 

CT=96 

CRLL CLEftR 

REftD RW..CL.RWi.CLl 

CALL PL0T<RW..CL.RW1..CL1.CT> 

STOP 

DflTfl 2.20.7.60 

END 

REM *********** 

SUB PL0T<RH.^CL.RW1.CL1..CT> 

BIN<1>,.BIN<5>=S :: BIN(2>..BIN<6>=4 :' BIN<3>.BINC7>=2 :: EINC4).BIN(8>=1 

K1=RW1-RU : -• V1=CL1-CL :: Zl=MHX<flBS<Xl > ..flBS(Vl ) > *: G=RW :* H=CL 

FOR 1=1 TO Zl ' : G=^G+X1/Z1 ■ - H=H+V1/Z1 • -' RW=INT<G> : : CL=INT<H> 
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250 CHRW=IHT<RW/8. 01+1 > :: CHCL=INT<CL/S.@l+n 
260 P I XRW=RW- < < CHRW- 1 > *3 > ^ : P I J<CL=CL- < < CHCL- 1 > *8 > 
270 CALL GCHFiR < CHRW.. CHCL ..CH> = ^F CH=32 THEN CH=CT 
275 IF CT=144 THEN CT=96 
280 CALL CHflRPflT<CH.X*> 

290 PS=INT<<<PIXRW-1>*3+PIXCL)/4.001>+1 : :CD=flSC<:SEG$<X|:.PS 
300 IF Cri<65 THEN DEC=CD-4S ELSE DEC=CD-55 
310 riEC=BIN';PIXCL> OR DEC 

520 IF DE09 THEN CIKiEC+SS ELSE CD=DEC+48 
330 X$-SEGi$CX$.. 1 .. PS-1 MCHR$(CIO&SEG^<X$. PS+1 .. 16> 
335 CALL CHflR<CH.X*> ■• CALL HCHAR (CHRW.. CHCL ..CH> • ■ NEXT I 
340 SUBEND 
350 REM ***.******** 
READV. 



:CT=CT+1 : :CALL CHARtCH. ""> 



1>) 



Chuff-chuff 



G E Malpas, 
Utt/e Stoke, 
Bristol. 



This program produces a piece of computer- 
generated animation for the BBC Micro and 
shows the use of both coloiir and block 
graphics in the teletext mode — as featured in 
June*s Your Computer, 
Lines 10-80 initialise the program and plot 



the background colour using CHR$(157) 
which produces a solid Hne of colour across 
the screen for the blue of the sky and green of 
the fields. Line 90 calls a routine to draw 
clouds in the sky, lines 480-520, and produces 
between one and eight clouds in random 
positions in the sky. This creates a different 
pictures each time the program is run. Line 
100 calls a similar routine to draw a hut on the 
screen. 

The main body of the program, lines 
100-330, produces the sound cffcas for the 
train as it passes across the screen and also 



produces the control for the speed of the train, 
imes 140, 190, 270, 320. The position of the 
train is then plotted using the routine at lines 
360-430. Lines 370 and 380 plot a solid Une of 
colour across the screen producing the anim- 
ated effect. Lines 390 and 400 plot the train 
itself in red, and then line 420 will produce 
puffs of smoke from the train at various 
positions across the screen using the routine 
ProcChuf. 

The overall effect is a very colourful and 
amusing program. The reader could try 
adding further items to the scene. 



5 


REM AN I MATED TRAIN 


300 


SOUND 0.-15. 100. L 


10 


MODE 7 


310 


SOUND 0.0.1 00. L/2 


20 


C == 3 


320 


C = C + 0.25:PROCTRAINCC> 


30 


FORX = 1 TO 10 


330 


NEXT L 


40 


PRINT CHR^C#.34> CHR*<157> 


340 


PRINT ThBC33.24>; 


50 


NEXT X 


350 


END 


60 


FOR X = U TO 23 


360 


DEFPROCTRAINtO 


70 


PRINT CHR$<&82;' CHR$<157> 


370 


PRINT TAB<0.i5> CHR^<&S2> CHR*<157> 


30 


NEXT X 


380 


PRINT TAE<0.ie> CHR$C&S2) CHR*:<157) 


90 


PROCCLOUDS 


390 


PRINT TABqC. 15> CHR:f';&-91>"k»c.t" 


100 


PROCHUT 


400 


PRINT TflB<C.16> CHR$<&91>"o/?" 


110 


FOR L = 20 TO 2 STEP -1 


410 


IC = INTCC) 


120 


SOUND 0.-15. 100.. L 


420 


IF IC = 5 OR IC = 10 OR IC - 15 


130 


SOUND 0.0.1 00. L/2 




OR IC = 25 OR IC = 30 OR IC = 3 


140 


C = C + 0.25:pROCTRAINa:> 




OR IC = 32 THEN PROCCHUFF<C> ' ; 


150 


NEXT L 


430 


ENDPROC 


160 


FOR L = 1 TO 40 


440 


DEFPROCCHUFF<C> 


170 


SOUND 0.-15.100.2 


450 


PRINT TAB(0. 14) CHR*<&82> CHR$a57:> 


130 


SOUND 0.0.100.2 


460 


PRINT TAB<C+1.14> CHR*<&97>"e" 


190 


C = C -^ 0.25:PROCTRAIN<C> 


470 


ENDPROC 


200 


NEXT L 


480 


DEFPROCCLOUDS 


210 


SOUND 1.-15.150.20 


490 


FOR Q = 1 TO RND<8> 


220 


SOUND 1.0.100. 10 


500 


PRINT TAB<RND<30> + S.RNDtS)) CHRf <&97>"NK" 


230 


SOUND 1.-15.150.20 


510 


NEXT Q 


240 


FOR L = 1 TO 40 


520 


ENDPROC 


250 


SOUND 0.-15.100.2 


530 


PROCCHUT 


2€0 


SOUND 0.0.100.2 


540 


PRINT TAE<30. 11> CHR$(&91)"xt" 


270 


C = C + 0.25:pROCTRAINO:5 


550 


PRINT TAEC50.12> CHR$1-&93>'"/" 


280 


NEXT L 


560 


ENDPROC 


290 


FOR L = 2 TO 20 







Lissajous effect 



Stephen K Wilson, 

Oakes, 

Huddersfield. 



When two sets of waves produce a geo- 
metrical shape a Lissajous figure is created. 
This program simulates this effect as pro- 
duced on an oscilloscope screen. With the 
instrument's time-base off, one oscillating 



signal is connected to the X plate and one to 
the Y plate. If the frequencies of these signals 
arc in a simple ratio a recognised symmetrical 
figure is formed. In physics these figures are 
used for determination of an unknown frequ- 
ency through comparison with a known one. 
The nature of the figure depends on the path 
difference between the signals. With the 
simplest of all ratios — 1:1 — the figure is a 
sloping line with a path difference of rads, a 
sloping ellipse with a path difference of one 



quaner of the rads, and a circle with a path 
difference of half of n. 

In this simulation the user is asked to input 
the ratio of frequencies in lowest terms, and 
the path difference between the signals — X 
signal leading Y signal — as a fraction of n. 
The computer calculates and draws the figure. 

The program will run on either BBC model, 

though those with model Bs would wish to 

alter line 1 5 to run it in mode zero for greater 

(continued on next page} 



YOUR COMPUTER, NOVEMBER 1982 109 



SWT¥mSFILE. 



(continued from previous page) 
resolution. Those with greater patience and a 
greater desire for accuracy might wish to 
reduce the Step command at line 100. 



With a view to converting to other Basic 
dialects it is worth mentioning that @% is a 
formatting feature which displays all figures to 
two decimal places. The VDU 28 call defines a 



text window at top-centre screen which is 
cleared by the VDU 12 call and cancelled with 
VDU 26, line 95. 'FX 15,0 clears the key- 
board buffer^ line 25. 



:0 


REH' LISSftJOUS FIGURES b^ 5.WILS0H 


70 


IF PD>-1 THEN PD - PD - IHT<PD> 


15 


mr€4' @/;-131594:pR0CDlSPLftY 


?5 


EHDPROC 


20 


PROCPLOT 


S0 


DEFPROCPLOT 


25 


#FX15.0 


S5 


WOV£300> 250 • DRfiWSee. 250 - DRRWe00. 750 : DRak300. 750 - DRftW300. 256 


30 


PftlHT TftB<6.30>''Do wxj wish to r^-rutt '•;'IHFUTft* 


90 


PRINT TAB<5>*'R*tio oi fr^-ciuencies '*.XF.-".'/F' PRINT TftB^6> 


35 


Rf<£FTf<f^,l>IFfl«« "Y- Tf€N OOTO i3 




•P*th di-f+#r*r»c# ";PD#Pi;* r*di«ris*- 


4e 


d * 2570: CL$: eKD 


55 


V0U26 


45 


ICFPROCDISPtAV 


160 


FOft ft = -PI TO PI STEP 0.01 


50 


PRINT TRB<8,l>"LISSflJ0OS FIGURES" iPf^UIT T^<8/2>STRINGf a3. '* ^> 


105 


XX » 250*SIN<ft^;J<F + P0*PI) + 550 


55 


VBU28.ew.3$,4::NPUT TflB<4>^^-plJlt♦ «is<niLl ^.-dc«w*ncv %XF " 


U0 


yy * 250#SIN<ft*YF> + 500 


69 


INPUT TflBC4>"V-Pl3it* 5l9n&l 'fre<«wency •*.YF I^tfnJT TkB<Z)*'F$,th 


U5 


IF R * -PI THEN flOVE XX/tV ELSE DRftW >^.YY 




cii-ffffTfrnc* < fraction of PI> ".PO 


120 


NEXT 


65 


VDU12 


125 


EH&PROC 



Program name 



Afan Went, 
Cofchester, 

ESSBX. 



^ 



Everyone must at some time have recorded 
a program on tape and forgotten to label the 
cassette. To find out what the program is, it 
must be loaded, which on the ZX-81 with a 
full 16K program can take 10 minutes. This 
routine, which takes up about 90 bytes, will 
read the name that you gave the program, in a 
few seconds, without loading it, and without 
destroying the existing program. 



The routine is a modified version of the ZX 
ROM Load routine, but w^hercas the ROM 
only uses the name to compare the program on 
tape against the program name given after 
Load, I have modified it to print che name on 
the screen. 

Line 1 consists of a Rem line containing 74 
characters into which Lines 10 to 70 Poke the 
machine-code routine. After running the pro- 
gram as listed Lines 10 to 70 should be deleted 
and Line 1 added: 

10 RAND USR 16514 

To use the routine start the tape-player then 
Run. The normal waiting-to-load pattern will 



appear on the screen. A few seconds after the 
program load patterns appear, the program 
will stop with the program name on the 
screen. 

It is advisable to keep the name as short as 
possible but up to 90 characters can be used. 

Note that Line 10 in machine-code loader is: 

10 LET A$ = "CD230FCD8A4018FBOE0106003 
E7FDBFED3FF1FD2A2031717381110F1F1CD 
8A40CB7A792001 D71730F4181 DD51 E94061 
A1 DDBFE17CB7B7B38F510F5D12004FE563 
0CKFC81 130C3C9C9S" 

After running the program as listed, replace 
Lines 10 to 70 with: 

10 RAND USR 18514 



X HEH i_H 7?L.M_SHNi>.^' CL.S 
P^czzr^^ •wOr-V 3HS3 



K S,&T CET LM JiRNDHCS ??4-« MOT *K 

POKH y asTRa 2&« . x < = heturh *rcs 

^?S T^^.XtAT K FRXHX 3GN' 4-« H^TUHH 

12^ i-HT R$="CD230PCDSR4-S1.SPS3H0 

X0Se©3H7PDBFHD3f='PiFC'3RO©3i7'i7'33i 

i2.SP2.PXCD-SR4,eCB7'H7S2'0SJ-D"72."73eF'4^i 

SiOi>SSE9*SSiB2.C'C-SFHiyCS7S7S3SFSa 



0trSDlS©04-F£S&3eCe3FCBii3eC3CBCSS 

3e XF R$="3" THcM STOP 

4-0 POKE X,16#CODE fi^^OaOE: fi» CS 
> -4.7S 

S0 i^£T X-X + i 

SS PRXNT Pi^K TU 3} : ' "; 

S0 L.£T R?:=R£C3 T'O 5 

TB GOTO 30 



m^m 



Spiral clear 

Gary Nugent, 
Churchtown, 
Dublin, Eire, 

Spiral cls was written for a 16K ZX-8L It 
clears a 22 by 32 screen. The screen is first 
filled by a spiral of inverse spaces^ and then by 
a spiral of spaces. The screen is then ready for 



output> the Print position having been reset to 
0,0. 

The routine is in machine code and is 91 
bytes long. It should be entered into a Hne 1 
Rem statement using any of the hexadecimal 
loaders that have been in previous issues of 
Your Computer, The code is not relocatable. 
Should you wish to move ii> all the Call 
addresses will have to be changed. 

This is a novel way to clear the screen and is 



faster than the system CLS when large 
amounts of memory and Scroll are in use. 

Poking address 16599 with a value less than 
192 increases the speed of the spirals. A larger 
value decreases the speed. To make the 
routine clear a 24 by 32 screen, do as direct 
commands: 

POKE 16535,23 (21 for 22 x 32 screen) 
POKE 16575,9 ( 1 1 for 22 x 32 screen) 

The routine is called by Rand USR 16514. 



3E 


80 






L.D R..80 




2B 




• 


LOOP 3 


DEC HL 




CD 


Q3 


4.0 




CRL.L. SPXRRL 




77 








LD (HLJ ^ft 




3E 


00 






1_D ft ^00 




CD 


D5 


4.0 




CRlL PRUSE 




CD 


93 


4-0 




CftLL SPIRSL 




15 








DEC D 




01 


00 


00 




LD EC. 0000 




20 


PS 






«JR NZ^LOOP 


3 


CD 


F5 


03 




CfiLL PRINT 


RT 


SF 








LD E,R 




C9 








RET 




78 








LD R,B 




2n 


0C 


4-0 


SPIRftL 


LD Hl_^ (D-FIl_E> 


FE 


0B 






CP 0B 




0E 


15 






LD CIS 




CQ 








RET Z 




oe 


20 






l_D B:.20 




7B 








LD R.,E 




50 






RGRXN 


l_D DjB 




05 








DEC B 




&3 






LOOP X 


INC HL 




SO 








LD E..C 




7T 








UD CHL) .. R 




C5 








PUSH BC 




CD 


D5 


4-0 




CftLL PRUSE 




01 


21 


00 




LD BC,0©21 




iS 








DEC D 




ED 


4.2 




LOOP 4. 


SBC HL.BC 




se 


PS 






on NZ..I-OOP 


1 


77 








LD (HL) ^R 




05 








DEC B 




CD 


OS 


4.0 




CRLL PRUSE 




59 








L.D E^C 




ID 








DEO E 




C5 








PUSH BC 




20 


F7 






t_«R NZ.. LOOP 


4. 


01 


21 


00 




1_D BC,0021 




CI 








T^OF' BC 




03 






LOOP e 


RDD HL.,BC 




0D 








DEC C 




77 








l_D (HL) ..R 




IS 


C5 






JR RGRIN 




CD 


D5 


4-0 




CRLL PRU5E 




F5 






PRUSE 


PUSH RP 




ID 








DEC E 




3E 


C0 






LD R,C0 




S0 


FS 






<JR NZ., LOOP 


2 


3D 






LOOP 5 


DEC R 




CI 








POP BC 




20 


FD 






on NZ..LOOP 


5 


0D 








DEC C 




Fl 








POP RP 




50 








LD D.. B 




CS 








RET 
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Double-height 



Paul Evans, 
Clapton-ifi' Gordano, 
Avon, 



soFTwmsme^ 



cf^^^jJ2?^ 



This program produces double-height 
characters from a 48K Spearum. 

Line 5 changes RAMtop to reserve memory 
for the new character sets. There are two new 
sets> one for the top half of each character, and 
one for the bottom half 

Lines 10 to 110 load the two character sets 
above RAA^itop. This part of the program only 
needs to be run when the program is loaded: it 
does not have to be run each time a double- 
height character is printed. 

Lines 9800 to 9920 print out text contained 
in aS in double-height characters. Note that aS 
should contain only ASCII characters, i.e., 
those with a value less than 128, 

If you own a 16K Spectrum the following 
changes have to be made: 63830 in line 5 has 
to be altered to 31062; 63831 in lines 100 and 
9820 changes to 31063; and 64599 in line 9830 
changes to 31831. To print the text loaded 
into aS type Gosub 9800, 

I have discovered that the command 
Open# 2,"p'* causes all text created by a Print 
statement or List command to be diverted 
from the TV screen to the printer. Sometimes 
this is more usefial than keying LPrini to use 
the printer. The statement Close #2 makes 
things revert to normal. 



i 


REH *** Octuiile bei9Ht *Tt» 


5 


CI^ERR ©3©30 


xe 


FOR X =0 TO 3S 


20 


FOR C=0 TO 3 


30 


POKe FN sC03t,FH b C0> 


^e 


POKE FN ai^i^F'H b^0> 


se 


f^iyK£ f^H S %*7SSJt ,FN £M'4.^ 


S0 


POKE rn 3f7SS>..FN b C^^Jt 


70 


NEXT C 


S0 


NEXT ,X 


S0 


STOP 


2.00 


Onr f^H a CZ .> =2 +2*C +X* *S-*-S3-333l 


XX0 


DEF FH b€2>=:PEEK t XS&l&-^:< ^^. 


+ 6^+2 3 


! 


ae00 


DXH p${32> 


l-ET p$=3$ 


3^20 


Ufcii cnar s=s&3e3:i: so SL^ stsst 


0: PRX^rr ps i 


3830 


l-ET CH3rs.=&4^S3S-' GO SL^L S^bSS 


9: PRINT p$ ~ 1 


9S4.0 


IF L.EN a3<=32 THEN i_ET cbar 


£sil56i6: GO SUB 3^00: RETURN 


3850 


i_ET a$=:a$(33 TO i 


3S&0 


GO TO 3300 


3900 


POKE S3Se6 , c H 3 r B. -2S© * IHT t* C 


hars^ 


*25ej 


9SX0 
> -X 
3320 


POKE 23807, €I^rr fcbars..**2se^ 


RETURN 



Magic circle 

Stephen Skinner, 

Billingham^ 

Cleveland. 



^i£m^] 



This program for the standard 32K Dragon 
demonstrates the use of the circle command. 
Four circles are drawn, each at a 90" displace- 
ment. In turn, each radius of the four circles 
decreases by a small amount until they form 
point. Sound is also included to add a bit of 
sparkle to the demonstration. 



30 A= 1 35 = B=255 = PM0DE4 , 1 
40 PCLS^SCREENl .1 =X=211 
50 Y=36-R=443=X1=44 
60 Y1=36-R1=43=X2=128 
70 Y2=43=R2=43=X3=128 
80 Y3=149=R3=43 
90 CIRCLE <X.Y).R 
100 CIRCLE CXl.YD.Rl 
110 SOUND ft.l=ft=ft+2 
115 SOUND A+1>1 
123 CIRCLE <:X2,Y2)/R2 
130 CIRCLE <X3,Y3).R3 
140 SOUND E.l=B=B-2 



145 SOUND B-l.i 

150 X=X-4:X1=X1+4:R=R-1 
■■ Rl=Rl-i = Y2=Y2+3 = R2=R2-1 
'Y3=Y3-3=R3=R3-1 

160 IF Y2>169 THEN 180 

1?0 GOTO 30 



180 FOR M=3 
190 FOR D=l 
D = PMODE M,l 
195 NEXTD 
200 NEXT M 
210 GOTO 180 



TO 4 

TO 700= NEXT 

SCREEN 1.0 




Mystery 

All/ster Dann, 

Sleaford, 

Lincolnshire. 

These programs are for the IK ZX-81 
alone. Tempting as ihcy might seem to 16K 
owners, the RAM pack must be removed. 

Program 1 should be entered first and then 
Run. When the inverse L appears, enter 
62j-166j237,71j20i where the commas repre- 
sent Newline. 

You will have to try it to see what this 
program does, because it is very hard to des- 
cribe. Suffice to say it produces graphics never 
before seen on a ZX-81. 

Enter program 2 verj^ carefully, and use Run 
100,Then,wait, The screen is filled with 
peculiar characters. Wait until three-quarters 
of the screen is filled^ and then Wham! 

To revert to the normal graphics mode, use 
New. Repeat this procedure, changing the 
-166 to -122 for even more spectacular 
results* 

The cleverer ones amongst you will have 



realised that program 1 can be entered as a 
series of direct Poke commands. The format I 
have used is simply the one I like best. For 
fun, trying changing the -122 to another 
number. 

Program 3 was discovered by accident. The 
Poke command gives you 34 columns as 
opposed to the standard 32. Use line 1 with 
other programs to increase screen size. 

10 FOR A -17000 to 17004 
20 INPUT I 
30 POKE AJ 
40 NEXT A 
50 LETC^USR 17000 
Enter 62,-166,237,71,201. 

Program /. 

100 LET A = INTIRND*255)-h1 
200 PRINT CHR$ A; 
300 GOTO 100 

Program 2. 

10 POKE 16441,20 
20 PRINT "AB" 
30 GOTO 10 

Program 3. 






Scroll clear 

Ian Bland, 

Northampton. 

While messing around with my 16K 
ZX-81 I found a way to make the screen Clear 
quickly after Scrolling. Normally, a CLS 
command or a return to non-Scrolled Priming 
takes a long time because the display has to be 
padded out with spaces on the expanded 
machines. This program wilt illustrate this: 

10 F0RN==1 TO 22 

20 SCROLL 

30 PRINT-TEST" 

40 NEXT N 

50 CLS 
See how long the CLS command takes. The 
trick is to artifically pad the display file on 
each scroll, by using a Tab to move the Print 
position to the end of the line. To show this, 
change line 30 in the program to: 

30 PRINrTEST";TAB31; 
and Run the program again. By forcing the 
ZX-81 to print a full line of 32 spaces each 
time, the display file remains mtact. ■ 
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nemotechi's Plug-in Z2S8I Keyboard 



• Plugs simply into system without 
modifications to your ZX81 

• Keys have Sinclair legends 



• High quality typewriter keys 

• Does not inhibit other add-ons 

• Automatic hold-down repeat 



• Complete with buffered interface 

• Fast and easy entry 

• Switchable t>etween configurations 



nemotechfs meroopah Range 




MEMOPAK 64K MEMORY EXTENSION 

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither 

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as 

10DIMA(9000). 

Breakdown of memory areas.. .0-8K Sinclair ROM. 8-16K This area can be used to hold machine code for 

communication between programmes or peripherals. 16-64K A straight 48K for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 

These two packs extend and complete the Memotech RAM range (for the ti me being !) A notable feature of the 
32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total, 

MEMOPAK HIGH RES GRAPHICS PACK 

HRQ Main Features — ♦ Fully programmable Hi-Res (192 x 248 pixels) • Video page is both memory and bit 
mapped and can be located anywhere in RAM; • Number of Video pages is limited only by RAM size (each 
takes about 6.2K RAM) • Instant inverse video on/off gives flashing characters ♦ Video pages can be 
superimposed • Video page access is similar to Basic plot/unplot commands • Contains 2K EPROM monitor 
with full range of graphics subroutines controlled by machine code or USR function j 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE ^ 

Main Features — ♦ interfaces ZX8I and parallel printers of the Centronics type • Enables use of a range of dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LUST, LPRINT and COPY 
• Contains firmware to convert ZX8I characters to ASCII code • Gives lower-case characters from ZX8I inverse 
character set j 

Coming Soon.. 

RS232 
Interface 

Digitising 
Tablet 
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Total 
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jnerootech 


$4KRAMC68 7C*£10.30VAT 
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<^ R Branton $c QJi.C. Boyd 1982 

We regret we are as yet unable to accept orders or 
enquiries concerning the above products, but we'll let you 
know as soon as they become available. 

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products. 

Memotech Limited, 3 Collins Street, Oxford 0X4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 
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COMKmWM CORIKR 



CAT-FIGHTER 

BY ANTHONY ROBERTS 

Captain T*WI is on a suicide mission inside 
the automated Wo'ny defence zone, with the 
entire force of between 2,000 and 2,100 
homing cai-fightcrs after him. 

T'wi has only a singlc-Iensed F'lix disin- 
tegrator to start with, but fortunately every 
time it is used to desiroy a cat-fighter the 
resuhant sub-ethera! interference disables the 
rest of the force just long enough for T*wi to 
raid the Wo*ny supply asteroid and pick up 
two more lenses and fix them to his disin- 
tegrator. The weapon will destroy as many cat- 
fighters as it has lenses. Unfortunately, any 
lens not aimed at a cat-fighter, but which hits 
one, auiomaticaliy self-destruas — taking 
everything within 100 square AUs with it- 
Two lenses aimed at the same cat-fighter have 
the same efiect. 

Of course, T'wi makes it out after totally 
destroying the cai-fighter force; and gets the 
maximum number of precious F*Hx lenses: 
how many cat-fightersj and lenses? Here's a 
chart of the action. 

Competition 
results 

We received more than 100 correct entries 
for September's Jailbrcak problem — consider- 
ably more than in previous months. There 
were in fact three solutions: entry at 00.03 
hours for an escape with one prisoner, entry at 
00.21 hours for two prisoners, entry at 15.40 
for three prisoners. Most people reasonably 
assumed that the preferred solution was the 
one in which the most prisoners were released. 

Some entries took a mathematical approach, 
based on the fact that the number of beads 
must be the sum of an arithmetical progres- 
sion. But most programs simply searched for 
[hose limes that fulfilled all the conditions. 

We considered programs that contained two 
loops, for hours and minutes, neater than 



A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in November. The 
name of the winner, the solution, and a competition report will 
be published in the January, 1983 issue of Your Computer. 
If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

EXPLOOeS ^ v) 
YES - ^ •- 




ESCAPES 



i=IRE DtStfTEGRATOR 



ASTEROID 

programs that used a single loop, Time = to 
23.59, since the latter tests non-existent times 
tike 12.70. 

From the handful of entries which took the 
first line we awarded the £15 book token to 
S Beadle, 44 Mendip Avenue, Hillcroft Park, 
Stafford ST17 OPG. He noted that his ZX-8I 
took just over eight minutes to solve the 
problem in Fast mode. 

Our September competition for a NewBrain 
computer asked entrants to complete the 
sentence "I need a Ncwbrain because . . ." 
and large number of entries complained that 



5 

10 


REN JfilLBREFlK SOLUTION BV S.EEflDLE 
FOR H ^ 1 TO 24 


20 


FOR M = TO 59 


30 
40 
50 


LET P = 1 

LET G •^ ^ Beadfe's program to sofve 
LET B = M + 100*H theJaifbreakprobf^m. 


60 


LET B = B - G 


70 


IF B > THEN GOTO 200 


30 


IF B = THEN GOTO 100 


90 


LET G = G + 1 


95 


GOTO 60 


100 


LET P = P + 1 


110 


IF P = G THEN GOTO 150 


120 


LET B = G 


130 


LET G = 


140 


GOTO 60 


150 


PRINT H; "HRS. " JM; "MIHS. ".;P; "PRISONERS" 


160 


STOP 


200 


NEXT M 


210 


NEXT H 


VflRIflBLES: M = MINUTES H = HOURS G = GCtLD COINS 




E = EERDS P = PRISONERS 



their old brains were worn out with the effort 
of solving the crossword. Other pleas were 
that their brains were too small, unable to 
cope, storm-damaged, jaded, bug-ridden, out 
of memory, over-taxed and crashed. 

A Morgan put it this way: "My old brain 
can't take the strain of failing again"; while 
C Shires reported with disarming candour 
"My present one cannot think up witty slogans 
to win competitions". Moved by such plaintive 
cries, we gave the prize to M White, 41 Mon- 
ville Road, Fazakerley, Liverpool L9 9DE, 
who wrote **It*s probably my last chance to get 
a head in computing". 

Several people needed a NewBrain because 
as P Marfell said "This is the age of the 
Brain"; D Lewis confessed "I have a mania for 
such crania" and D Bull revealed that "Igor 
dropped the last one on the laboratory floor". 

Sohtion to the September crossword. 









PsTj IxUVTwIoI 




□ s a 1 


□ □ H 


'f I F r £ E n| 


"s ji xlr ejt ImJ 


□ a Qi 


KpHri^MrlH 


Wuli *J[cJr y ^i 


ip7T| [v £ aJi 


mn 


1 


JH / HI 


lo "m TUv u 


AJ D 


' R~eP%m^^ 


^ 


Q a O 


1 


1 B ^ D 




Hs £ k t f w ^ 


/I 


I'S £ <.\o\u V 


H 


Q a 1 


□ H 




sUUIr ,r.t5i 


rr^wiw^ 


A 


□ □ 1 


B B 


-a" ..^ /UWI 




B a s 1 


W*^ ,\ti\rnW 



YOUR COMPUTER, NOVEMBER 1982 113 




Keyboard with 
Electronics 
for ZX81 







mmnm»m mmm0j(MMJMmi » 



A full-size, full travel 43^key keyboard tfiafs simple lo add to your ZXB1 and 
ref}(«e$ no soldering in the ZX61. 

Complete with the electronics to make "Shift Lock" "Function" and "Graphics 2" 
single key selections making entry far easier 

Ftowered from ZXSVs own standard power supply -with special adaptor supplied. 

Twocolour print for key caps. 

Amaang low price only £19,95 incl. VAT and carriage. Ortter As LW72P 

hi\ details in the June 1982 issue of "Bedronics-The MapKn Magaane" on sale 
at ail good newsagents price 6 Dp, In case of dffficutty send 6Qp to address below, 
or £2.40 for annual subscription (4 issues!. 



iftnK^piLiiin) 



Electrontc Supplies Ltd 



P.O. Box 3, Rayleigh, Essex SS6 SLR. Tel (0702) 552911 

Retail shops at 

159 King St.. Hamnriersmtth, London W6. Tel 01-74e0926 
284 London Road, Westc?iff.on*Sea, Essex. Tel (0702) 554000 
Lynton Square, Perry Barr, Birmingham. Tel: (021)356 7292 
(Shops closed MondaysK All mail lo Rayleigh address. 



PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K 2X SPECTRUM. 

No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 an6 100 (yes 100!) times faster than the equtvaient 
programs wrrnen in ZX SPECTRUM BASIC. For example, 3 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a program 
which does the same thing in 0.6 seconds? 

NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 

NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 

NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual an6 Report - by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 

Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years 
you will find it to be powerful, flexible and very easy to use. 

To top it all. we are offering the package (which includes a 60 page 
manual h for a limited time, to 48K ZX SPECTRUM users at an 
INCREDIBLE price of: 

ONLY £25 INCLUSIVE 

Write for more details TOD A Y to: 

HISOFT 

60 Hailam Moor 
Liden SWIinXJlI 

Tel. (0793) 26616 (Answering machine) 




NOTE 



IVIICROW^LBE - tJNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 681812 

— ^^"j^viMP^l^-/ (Close to Qock Tower, Large Car Parks and Bus Station) 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL 
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



ZX81 NOW IN STOCK £49.95 

AND "WELCOME" THE NEW DRAGON 32 
AVAHiABLE NOW £199.50 

ALSO SUPPORTING SOFTWARE AND HARDWARE 

Come and see our ever increasing range of 
Software • Hardware ■ Books • Magazines . 
Keyboards • Ram Packs • Graphic Roms ■ I/O Ports • 
etc. 

Reliable Cassette Player - tested for loading/saving 
on ZX81. SPECTRUM. DRAGON, BBC ONLY £18.50 
SOFTWARE & BOOKS FOR BBC and VIC 20. 
IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 
STOCKISTS OF DEAN ELECTRONICS and 
D.K. 'TRONICS SUPERB KEYBOARDS FOR ZX81 
AND (SPECTRUM - D.K. TRONICS) 



MICROIVARE SOFT'WARE 

ALIEN COMMAND (16k) Testing Invaders style 
game making full use of Spectrum sound, colour 
and graphics £5. 50 SPECTRUM 

BACKGAMMON (16k) Play against your computer 
m this version of the popular board game 

£5.00 SPECTRUM 

BOTH GAMES AVAILABLE FROM SHOP OR MAIL 
ORDER 




SOFTWARE VTRITERS! 

GOOD SPECTRUM or DRAGON SOFTWARE 
WANTED - EXCELLENT ROYALTIES 



We apologise for delay in sending out catalogues - 
we are currently re-printing due to much new 
stock. 



ENQUIRIES WELCOME 



OPEN 9.30 - 12 noon 12.30 - 5.30 pm 
Closed Monday 



SAE BRINGS CATALOGi 






- 5.30 pm SAE BRINGS CATALOGIIEL-* — -^ 
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We won1 be 

be beaten on 

price! 

SPCCTRUM is 3 lapidiy expanding group of 
inijependent rttaifers who specialise in selling 
home comput«rs. Our group poHcy is simple - WE 
WON'T BE BEATEN ON PRICE! - our BULK 
BUYING ensures this. We select and buy the best 
and pass the savings on to YOU, the custorrer. 
We GUARANTEE that if you find an item currently 
advertised and in stock dt another dealer and at a 
better pnce than ours - WE WILL MATCH THAT 
PRICE ON THE SPOT. 



Onlytroinedpersonnel 
Of Spectrum! 



We btlievt that our product 'know-how' is 
crucial to you the customer. That's why in every 
one of our centres you'll Imd fully trained 
personnel* who have been triined by the 
importers or distributers themselves - so we 
know and understand the products we sell and 
can help ever> customer even the complete 
beginner. At SPECTRUM we find the RIGHT 
equipment to suit your needs. Handing over sealed 
boxes IS not our line - our service includes 
'hends'on' expertenco that we pass on to YOU. 



After Sales care 



SPECTRUM service centres will ensure that 
should your rrachine 'godown' we will get it 
runntrtg again as quickly as possible. We also 
offer extended warranties at reasonable prices 
tool- ask your SPECTRUM HOME COMPUTER 
CENTRE for full details. 



Shop News! 



New Spectrum Centres 

CANTERBURY 

MANCHESTER 

PAIGNTON 

PRESTON 

STAFFORD 

Don't miss Fisher's 

COMPUTER 
SHOW 

to be held at the 

LADBROOK MERCURY 
HOTEL Basingstoke on 

OCTOBER 21st 

from 4 p.m. - 9 p.m. 
ADMISSION FREE!- TICKETS AVAIUBLE 



COMPUTER DEALERS! 



(or prospective Computer Dealers^) 
If you would like to know more about 
becoming a SPECTRUM APPOINTED 
DEALER on an exclusive area basts, 
please contact MIKE STERN or 
ALAN WARREN on (0727) 66640. 
Sptctrum (U.K.) ltd.. Unit 6, Marlborough Trading 
cstatB. Lsttimoro Road< St. Alb ant. Hem. 



Worth £7.95 

with fvtrr DRAGON pofchtsid 

- uti TOUT FREE OFFER 

COUPt)N? 

Offer exp, 15.1 1. 82 



\ 
I 



Fantastic Value for money! 

DRAGON 32 



-Ufl^^^i;H^-rJ 







lust lookotthistopspecification 

■ Powerful standard 32K RAM (expandable 
to 64K Bytes). 

■ 9 Colour, 5 resolution Display. 

■ Extended Microsoft colour BASIC (as 
standard), 

■ Advanced sound with 5 octaves - 255 tones, 

■ Professional style editing, e.g. extract line, 
auto find reinsert. 

■ Professional quality keyboard* 

■ Centronics Paralled printer interface. 

■ Serious programmer/user - the BASIC on 
this machine is similar to that found on 
machines costing 3 times the price! 

■ Uses almost any cassette recorder 

■ Standard file handling ON TAPE. 



Enter the DRAGON! - this realty is unbelievable 

value at only £173 from SPECTRUM! British built and 

designed, it's one of the most impressive micros to 

appear for quite some time. Featuring as standard a 

32K RAM (expandable to 64K Bytes) plus it offers 

extensive facilUies mcluding highly advanced 

colour graphics for graphs, cartoon animation 

etc. It's the ideal 'Family Computer* and witi 

provide hours of fun and education for YOUR 

family! - see it at your nearest SPECTRUM 

COMPUTER CENTRE now. 8ut just one word 

of warning - at this amazing price they're 

^^ already selling fast so make it soon, or 

"*"" phone before making a journey. 



SDectrum SENSATIONAL price 



^m HI^H ^fl^^ PRICE INC. 

^^H ^^H ^^^B VAT £1 98-95 

£llO.OO 



SOFTWARE^fj&r DRAGON 32 

Jovitcks <paii> . £17.35 

CasseUd load .C2.3S 

CARTRIDGES 

Beseik '. .'. V"\ , "^17.35 

Cosmic mvAders C17.3& 

MeteroidS £17.35 

Gho« Attack C21.70 

ex. VAT 
CASSETTES 
Computarvoico .£6.91 



Graphic Animatoi. ....... .£6.d1 

Ouest £e.91 

Madness and th« Minotaur . . £6.91 
Selection of Games ..,...., £6.91 

Selection of Utilities. ..... .£6.91 

Examples from Dragon 

Manuel. . C6.91 

Personal Finarc© £6.9t 

Seiko&ha OPt OCA printer 

fof OraQon £183.00 

Printer cable , , . . . £19,09 



Above prices excluding VAT. 




t Worth £11. 95 ■ 
mV^ mrr SCtXOSHA pof- Wi 
cMud - •« r6«» fnt OfUi M 

Of**i«w. 31,10 «2 _^ 



Now a top quality graphic printer at 

you can afford. The SEIKOSHA GP-IOOA - Terrific 

valut at under £200 from SPECTRUM. Standard Centronies cotn- 

patable mterface for easy link-up with most micros. ■ Full graphics capability. 

■ Pnnting speed 30 chars/sec. ■ Double width character output undtr software control. 

■ Graphics, character and double width character can be intermixed cn same line ■ Paper 
width adjustable up ta 10" - tractor feed. ■ Print position addressable by character or dot. 



Spectrum LOW orice £189oo 



Also avdtfable: 

SEIKOSHA GP-100VC 

(8uilt exclusively for VIC-20) 

ONLY £199.00 Ex. VAT 

(£228,85 Jnc. VAT) 



Ex. VAT tM 

«2« mm 

II2I0lA . ,,.*..... 

Ami sfRuiu;..... Hsjo 

Awueaitfwc...... ..........fssjc 

VSOfOCBBf ,...0tM 

USHm fw ISC MICRO. ACOftH, ORAfiON. .£11.01 



VAT 

£19.00 

CI1 .7S 
|f3.7S 
£41.40 

f2i.n 



Arriving 
soon I 
New GP250X 
SOcpa printer . 
£230 Ex.VAT * 



Spectrum Computer Centres riave no connection wtiatsoever with the 2X- Spectrum Computer manufactured bv Stnclaif Research Ltd. 
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ATARI 

Spectrum's prices now 
lower than ever — plus 
super FREE offers too! 

From household budgets to analysts of bond yields. From foreign 
languages to spelling or geography. From missile command to 
PACMAN - ATARI does il m\U EXCELLENTLY! See the top 
selHng ATARI range at your nearest SPECTRUM COMPUTER 
CENTRE - NOWi and save even more! 

ITUI «n 16K MM £n3.M 




MS 



I Cassette 

WORTH £19.95 with every ATARI 
40Q purchased * Use your FREE 

I OFFER coupon. 




(oxcludmg progidmmer kit) 



Price Inc. VAT CI 96*95 



ATARI 800 16K RAM £434.00 UliJ^ 



(includes pfogrammer kit) 



Price inc. VAT £4d9.10 



Cassette 

WORTH a$M wjth ewery ATARI 
800 purchased - Use your FREE 
OFFER COUPON. 



A4diti0Ml ItviiaiMt 
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VAT 


VAT 


fi^qttm fltcwdf r 


£41.W 
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Tb«r»il PrtAUr. 
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ieXR*stPick 


£S«52 


£».00 


Fa441ti \Ptii\ 


. £1M7 


f13.S9 


J«ritieki(P«tf)....... .. 


. CIMT 


£13.Sf 


PfifttftC»M« 


£24 78 


ClOSO 


ftS232C Cable 


. £21.74 


tnM 


MoAitorCaMf.... 


. £2L74 


C2S.0O 


Thimil Pipff . - - . 


C3,4I 


£4.00 


041. 7 Masitr Oiskttin . 


. cm I 


£21 .H 


taakt %n4 Miiiualt 






WiliT Mjf<ul 


£121 


£I.M 


Hkvt R4ft(tn<f Mt*Ml . 


. £S,21 


CS.II 


0«i 2M»ftull 


£521 


£S.it 


Of f ratma %nUm IrUiBg . 


. £1043 


£t1.M 


Oe*. UtilitrtsLithnj..... 


£2.47 


£3. if 


Atari H^oif CftMpvtir f re|ra«is- 




HanfOtficf 






Gl40lt 


. £13.03 


£U.tS 


Statistics I ,.,...,.,... 


. £13.«>2 


£14.>f 


H««« Sli*4y 




iCautrtt iicapl wAaca statad) 




lB¥,ta^a^ra«ii«aT.... 


. £17.3* 


£11.9$ 


fftv. tQ Pf«^;f a»oi4t 3 . . . . 


.' £19.93 


£22. $9 


Canf<a*tk)ftal frweii . . . 


£34,77 


£39.19 


CMitftatiana) 6af»»n 


. £14 77 


£39.94 
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VAT 


VAT 


CftnwtattflftaritHii* .. 


£34,77 


£39.H 


CanvtrMtional Spaaish . . 


. £34.77 


£39.99 


Hangmti 


. tn.03 


£14.99 


Scroll , , , 


£17 3$ 


£19.99 


Teach TvffM . 


£19J9 


MuiJc Ca«p«sar (Cart) . . 


. £31.30 


m.n 


I1i«ff let«rttiii«i«t 






AsEiratds 


. £210* 


£21.99 


Ba«MTball 


. £21.73 


£24.99 


BlacMck tCituttt) .... 


. £13.03 


£14.99 


CiT*iAtofM»ft(D»tk|... 


. £2^.08 


£29.99 


Ct«up«^ 


. £2e.08 


£29.99 


C*»p«Uf Claf* 


. C2L73 


£24.99 


Mttiila CammanJ 


mM 


£29.99 


^•cMin 


£26.M 


£23 99 


Spict l«T«4«rt . 


. mm 


£29.99 


Sl«f fUid«ft . . ....... 


. £26.01 
. £21.73 


£29.99 


Sv9*t Braikaat 


£24.99 


Viito Eaxal 


. £21.73 


£24.9f 
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10 FLOPPY'S 
WORTH £15.50 wilh every ATARI 
DISK DRIVE purchased - Use 
your FREE OFFER COUPON. 



Proirasaiiif Leaf Mt** A Attft 

Atitaifctar Hilar ........ . £H77 

hlot (CaaiMw) £&2.17 

Mct(£<rw«tof). . .. £71,25 

Entnt«in«f lit (Stir R«»4arf. 
MisiHa Commjji^ atid Pair 

JmricHJ . £(0.$« 

Ff^grtmrntr Kit 19»tic 

C^fttitiflt and MiA«alt) £43.47 



£39.99 
£li.H 
£ti.t9 



£S9.99 
£49.99 




mm 



8 Roils Thermal PAPER 
WORTH tl e.Oti Vvilh every ATARI 
PRINTER purchased - Use your 
FREE OFFER COUPON. 






% 



INVADER'S ■ 
CARTRIDGE ■ 



w*h tvtrr TEXAS ti;94/4 
^c&aud • «lt f«w Frti 



A y^r^ expandable and comprehensive micro from TEXAS INSTRUMENTS - and now avail- 
able at super LOW prices from SPECTRUM HOME COMPUTER CENTRES. 

■ 16K RAM (expandable to 46K) ■ Extensive range of solid state software 

■ Built-in 14K Byte BASIC Interpreter command modules available from games 

■ 16 Bit Microprocessor 

■ 16 Colour High Resolution graphics 



to architectural aids. 

Optional programming languages - 

UCSO PASCAL. TULOGO & ASSEMBLER. 



Spectrum LOW Price £173-^° 



Price inc VAT 
£198.95 



—lust arriving In U.K. vat vat* 

Sf*#cl»Sfi5ifc«trtr ... Ctl.Jfl lii.is 

ftriphtfil 1j». Sma*. £147.71 tll9.» 

OtKC««l.C*** 1124.30 £142.11 

OixOfift £234.74 C2f9 9S 

tUkUltt.Cmi £17*.S7 £»l M 

lilttfu pft»t«f . . . . £347.74 f3».9f 

Svltwan iMMtiiMitAt 

TlkiT»4m. .... £11.41 £19.H 



T»^itM«Gtr £11 94 ia.9S 

JUmt., .,.. . ft9.»4 £22.99 

CnWan. £23.43 £2rt( 

Ut>ica«»« ... f23.« f21.9& 

Adwtwuifriwu..... nt.3« ns.9s 

Mmf^mtU^K ..... £12.13 £13.15 

Atf«iftwrS«a«.l t2>«3 £».H 

TMcliT4«rullW}i«&Mt BASIC CS.H rS.IO 

K0Ma«4fttM*»H*BMt £11*1 t22.99 



Incredible Value from Spectrum! 

vic-so 



11191^. 




The VIC-20 represents superb value^for-moner from SPECTRUM. A truly 
txpani)4bl9 computer sirsiem which can be as simple or as complex as your 
needs require. Ideal as a home micro with a large number of educational & 
games cartridges available. Equally, with additional memory expansion, 
a disc drive and printer, it becomes suitable as a small business system, 
powerful enough for stock eonuol, book-keeping and payroll generation 
i Memory expandable to 32KH Htgh resolution (tull PET type) graphics 

■ 16 Screen colours & d border colours ■ Plugs in to your LV. cr monitor 

■ Add Disk Drive & Printer for impressive 170K Byte system ■ Can act as 
an tnielHgent terminal for a larger computer. 



Unbelievable 



.50 



NewLOWprlcet 


1^ 1 '" 


[£146.63 
inc. VAT) 


VICC2N 


exc.VAT 


fnc.VAT 


&CCVAT 


Inc.VAT 


cassette unit.. 


£34.00 


£39.10 


GAMES 




VIC Printer 


£1S5.00 


£212.75 


"A«nger" ... £17.35 


£19.95 


VIC Single floppy disk 




"Star Battle" . £17.35 


£19.35 


drive (51").... 


£320.SD 


£368.58 


-Jelly Monsters" £17.35 


£13,95 


3KRAM 


£24,00 


£27.60 


"Stiper Under" £17.35 


£19.95 


8KRAM. 


£34.00 


£39.tO 


"Road Race".. £17.35 


£19.95 


ISKRAMexp. 






"Rat Race"... £17,35 


£13.95 


cartridge 


£59.00 


£67.85 


"B1*U" (cass.) £4.34 


£4.99 


Super exp. Hi 






BOOKS 




Rescanrrdflft.. 


£27.50 


£31.63 


Learn Computer Programming with 


Joystick ..... 


£6.52 


£7.50 


the Commodore VIC £1.9S 


No VAT 


Games paddles 


£11.74 


£13.50 


VIC Revealed.. £10.00 


No VAT 


Programmers 






VIC 20 Prog. Reference 




Aid cart 


f27.50 


£31.63 


Guide £14.95 


No VAT 


Machine Cede 


£27.50 


£31.63 


VIC Computing 




Basted) 


£1X00 


£14.95 


Magazine £0.95 


No VAT 



Super RABBIT Software for VIC-20 

Save 50p on rec. price of the following sup^r quality games. Inc. VAT. 




Myriad £3.49 

Ffogger £9.49 

Space Storm £6.49 

SkiRun £4.43 

Cosmic Battle £4.49 



Super Worm £4.43 

Rabbit Function £4.49 

Char$et20 £4.49 

Rabbit Base £14.49 

Rabbit Writer ..... . £19.49 



BOOKS 



We stock an extensive range of books to help you. 
Here are just few to whet your appetite. 

CP/M Handbook £11.50 

DON'T..... £9.65 

Programmiag the 240 £11 .95 

Programming the 6S02 - £10.75 

Your First Computer — £7.75 

BASIC Handbook (2nd edition) , £14.95 

A-Z of Computer Games £5.60 

Atari Basic £5.95 

Basic "BASIC £9-95 

BASIC Computer Games £6.95 

BASIC Computer Programs for Business (VOL 1} £8.55 



ACCESSORIES 






SANYO ExcVAT Inc .VAT. 

Slim 3G Cassette Recorder (for use 

with Nascom and Dragon) £26.04 £29.35 

CTT 31 0^14- Colour TV Set £199.36 £229.95 

ACCUTRAK 

C12 Cassettes £0.43 £0,50 

Sirtgfe sided, double density disks(for 

Commodore. Atari. Apple. Tandy etc £1.70 £1.35 

Double sided, double 6enmY disks 

(for Sharp and Superbrain) £2.87 £3.30 

Single sided, double density double track 

disks (for Hiicom and Commodore 8050) £2.30 £2.65 

Disk Bank Interlocking cases for diskenes £3.91 £4.50 

Disk head cleaner £13.00 £14.95 

Siagle part W x 83' printer paper. 

box of 2200 sheets - £1 0.39 £11 .95 



Incredible Value! 
BMC 12" Green Monitor 

■ 18 I^Hz 
band width 

B Green 
and black 
display 




Spectrum LOW price £83.00 

(£73.35 inc. VAT). ^^^^ 
Ex VAT 

Prince 12" Monitor £86.00 

Sanyo 12-SM'12H £84.00 

Sanyo 14' SCM44H 

Colour £350.00 



incVAl 
£96.0r 
£36.51} 

£402.56 



Spocttum Computer Centres have no connection whauoover with the ZX- Spectrum Computer manufactured by Stnctair Re«eatch Ltd. 
ne YOUR COMPUTER, NOVEMBER 1982 





Attention real computer enthusiasts! 

NASCOM S^ 



( 







£75 WORTH 
of software 

wUh every MZ80A 
purchased 



s 



SHARP MZ-80A 



0*sK top g«niu8! - th« a1l-tn*one SHARP MZ-80A. A personal computer designed 
with the serious user in mind, ready to run the moment you get it home. Built-in 
keyboard, CRT 9' display and cassette data storage with 48K RAM, The BASIC 
with extra useful additions, offers quite a powerful micro for the home or business. 
■ 4K Byte ROM ^ 48K Byte RAM 4- 2K Byte Video RAM ■ ASCII profited 
keyboard + numeric pad ■ 2 page Video RAM allows screen to be scrolled u;> 
or down. ■ CP/M available. 




Are you a reat computer enthusiast? If youVe looking 
for a machine to take you way beyond the sphere of 
a normal domestic computer you need go no further 
than the NASCOM SPECtAL EDITION. To give you 
some indication of its scope it's already been adopt- 
ed for many commercial applications including Hotel 
Booking Systems, Blood Grouping, Weaponary and 
Satellite Tracking etc. ■ Programmable in BASIC 
and machine code ■ $K Memory expandable easUy 
to 56K with plug*in board ■ Facility for up to 206K 
onboard memory ■ Super colour graphic facilitle* 
I Full range of disk drives, printers and various 
Input/output facilities can be added ■ Supplied 
complete with Mains Lead & Plug, TV, Monitor 
& Tape Recorder connections. 



' Spettrum LOW price £475.00 

I MZ Software from 



KUMA 



Price inc. 

V.A.T. 
£546.25 



man (46K) £8.00 

sttroids C8.00 

ro9g6r . . .£8.00 

less £14.00 

aAbage ...£10.S0 

bhremure .... ...£10.50 

\mH of Karmak .£8.00 

fop of U.K. .,.£10.50 

Uistc Composer .£10.50 

liQior Mathi .£5.50 

• Budget ..... .£5.50 

rwdPro {Cm\ £39.50 

Ifftrd Pro (Disk) ..£79.35 

iUBa« (Cas5) £29.50 

Its Base (Disk) £59.50 

t KUMA prices txcluding V.A.T. 



SHARP PERIPHERALS FOR MZ80A 

Twin floppy disk mv\ (SD — ...... 

Single floppy disk unit 

Floppy disk interface card ... ... 

Floppy disk cable 

Master diskette and manual 

Expansion unit (disk drive or printer) . 



txc. 

VAT 

tsso.oa 

C40DOO 

£100.00 

£24.00 

£31.00 

£100.00 



ific 

VAT 
£678.50 
£460.00 
£115.00 
£27.50 
£3S.6G 
£115.00 



SINCLAIR ZX81 



Now available from 

SPECTRUM COMPUTER CENTRES 

Inc. VAT 

SINCLAIR 2X81 £49.95 

16K RAM Pack £29*9S 

ZX Printer. £59.95 

Cassettes availat>le from £3*95 - please 
see your local SPECTRUM deaJer for 
further detatts. 



Spectrum LOW Price 

(£494.44 Inc. VAT - Prince monitor itius. extra) 

NASCOM Special Edition 4aK Ram Board 
£130.00 ex. VAT (£149.50 inc. VAT) 

SAVE £15 on the PRINCE MONfTOR when 
purchased together with the 

NASCOM SPECIAL EDITION 



SHARP HAND HELD COMPUTERS 



Pocket-sued genius at yoar command - \'*e sell the we I 
estdbhshed PCI 21 1 h the new 1500 r\4odel£. 



SHARP PC1211 £65.00 Ex. VAT 

(£74.75 inc. VAT) 

SHARP PC15Q0 £147.43 Ex. VAT 
(£169.95 inc. VATJ IJ 

PC 1S00 Pfinter/cassttte interface . 
PC 1SQ04K RAM upgrade 



£130,39 
£43.43 



£149.95 
£49.95 



EPSON PRINTERS 



Chosen by SPECTRliM for their reliability, the superb 
new top quality graphic printers from EPSON. New 
features include super & subscript, underlining & 
deletion. If you're lacking for dn up-market printer at a 
down-to*earth-price. call in and see the EPSON 
range at SPECTRUM. 

^ , . EX. INC. 

Model y^^ y^Y 

MX80T3,. . £29900 £343,85 

MX80F/T Type 111 £335.00 £305.25 

MXlOO Type HI £429.00 £493.35 

Please see your SPECTRUM dealer (or prices 
of INTERFACE/CABLE options. 




Y HtEE! V, 

■ PAPER 1 

■ Worth £11.08 ■ 




There's a SPECTRUM CENTRE near you . . . 



ALFRETON 



tSordonHirwood 

59/71 HighStTtet. 
AUreton. Dcfbyshire 
Tel: 0773 832078 



ASHPORD 



Ashford Computer Centre 
2 Station Parade. CUrendoti Rd, 
Ashford. Middlesei. 
Til: 07842 44d55 



BASILDON 



Goflfrty s 

28-32 £ast Walk. Tawn Centre. 

Basildon, Essef. 

Tef:0268 28937S 



BASINGSTOKE 



Fisher's 
2/3 Warket Place. 
SdsrngsiQke. Hants. 
Tel: 0256 22079 



Softwjire Pius 
12 York Street. Bath 
Tel : 022b G1676 



BIRMINGHAM 



Shtrwoods 
Great Westef n Arcade, 
Birmingham 2. 
Til: 021 238 7211 



BRADFORD 



Phdtosave 

18 Cheapsidp. Bradford BDI 4JA 

West Yorkshire. 

Tel: 0274 308598 



BRIGHTON 



Capricorn 

\ Queens Road. Brighton. Sussex. 
Tel: 0273 29634 



CAMBRIDGE 



KPLtd.. 

12a Kings Parade. Cambfidge. 
Tel: 0223 68087 



CANTERBURY 



Kent Micro Systems 

Conquest House. 17 Palace St., 
Canterbury, Kervl 
Tel. 0227 50200 



CARDIFF 



Randftll Cox 

18-22Hi9hSt. Arcade. Cardiff. 

Tel: 0222 31380 



DERBY 



C T Electronics 

The Spot. Derby. 
Tel: 0332 44780 



EDINBURGH 



The Silicon Centre 

6 7 Antigua St.. Edinburgh. 

Scotland. 

Tel:03U57454« 



GLASGOW 



Victor Morris Ltd.. 

340 Argfle St.. Glasgow G2, 
Td: 041 2218958 



GUILDFORD 



The Model Shop 
23 Swan lane. Guildford. 
Surrev GUI 4EQ 
Tel: 0483 3911 5 



HARROW 



Camera Arts 

(Micro Computer Division) 

24 St. Ann's Rd.. Harrow. Middx. 

Tel: 01-427 S489 



HATFIELD 



Microworld 

2 Crawford Road. Hatfield. Hens. 

Tel: 82 84137 



LEEDS 



Boss &8ltgh 

4 lower Brtggate, Lied$. 

W Yorkshire. 

Tel: 0532 4S4451 



LEICESTER 



Youngs 

40-42 Selvoir St., Leicester. 

Tef: 0533 544774 



LONDON SE9 



Squire Deal 
375 Footscrav Road. 
New Elthim, London SE9 
Tel: 01-853 1516 



LONDON N.t 



ASP Micro Systems 
185 Upper St. Islington. 
Tel: 01-353 9095 



LONDON W11 



Electro lei sure 

120 Notting Hill Gate. 

Tel: 01 '2 2 17029 



MACCLESFIELD 



Canaera & Computer Centre 
118 Mill Street. Macclesfield. 
Cheshire. Tel: 062527468 



MANCHESTER 



Lomax Ltd. 

8 Exchange St., St. Ann's Square. 

Manchester A2 7HL 

Tel: 061 832 6167 

Mr. Micro Ltd. 

69 Partington Lane, Swfnton. 

Tel: 061 7282282 

open Thurs,*Fri.-Sat. till 8 p.m. 



MIDDLESBROUGH 



McKenna « Brown 

190 Linthcrpe Road. Midbrotigti. 
Tel :0S42 248345 



NEWCASTLE-ON-TYNE 



Turners 

29^31 High Friars. Eldon Square^ 

Newcastle. Tel: 0632 612301 

Newcistle Camera 

& Computer Mart 

1 6 Northumberland. Court. 

Newcastle. Tel: 0632327461 



NOTTINGHAM 



Cameo Computers 

8/9;l0 Trinity Walk. Nottingham. 

Tel: 060242912 



PAIGNTON 



Devon Computers, 
81 Upper Manor Road.. 
Paignton, Otvon. 
Tel: (0803)526303 



PRESTON 



Wilding's 

49 Fishergate. Preston. Lanes. 
Tel: 0772 556250 



READING 



David Saunders Computer 
Ctntre 

8 Yield Hall Pice. Reading. Bifks. 
Tel: 0734 580719 



RUGBY 



The Rugby Micro Centra 

9-11 Regent Street. Rugby. 
Tel: 0788 7Q522 



STAFFORD 



Computerama, 

59 Forgate St . Stafford. Staffs. 

Ttt: (0785)4189$ 



TEDDINGTON 



''Andrews'* 

4$ Broad St.. Teddingtom Middx. 

Tel: 01-977 471$ 



WALLINGTON 



Surrey Micro Systems Ltd. 

53 Woodcote Road. Wallmgton. 

Surrey, 

Tel: OV- 647 5636 



WATFORD 



SRS Microsystems Ltd. 
d4 The Parade, High Street. 
Wattord. Hens. 
Tel: 0923 26602 



WESTBROIVIWICH 



Bell & Jones 

33 Queens Sq* West Bromwicb. 
Tel: 021 553 0620 



WIDNES 



Computer City 

76VTCtoria Rd.,Widnes. Cheshire. 

Til: 051 420 3333 



WIGAN 



Wilding Ltd, 

11 Mesnes St.. Wigan. Lanes. 

Tel: 0342 44382 



WOKING 



Harpers 

71-73 Commercial Way. Woking. 

Surrey, 

Tel: 04662 61061 



WORCESTER 



David Waring Ltd. 

1 Marmion House. High Street. 

Worcester. 

Tel: 0905 275S1 



COMPUTER DEALERS! 

(or prospective Computer Dealers !) 

If YOU would like to know more dboui becoming a 

SPECTRUM APPOINTED DEALER on an exclusive area 

basis, pleuse ccmact MIKE STERN or ALAN WARREN on 

(0727)66646 

Spectrum (U.K.) Ltd. Unit 6. Marlborough Trading Estate, 

LaltimoT^ Rrt*** 5it Albans. Hem. 



MAIL ORDER 

When it comes to MAIL ORDER our 
service is FAST! with SECURICQR 
DELIVERY to anywhere in the British 
Isles. Ask your nearest SPECTRUM 
dealer (or lufther details at time of 
ordering. 



Up to £1000 INSTANT CREDIT with a 
SPECTRUM CHARGECARD 

With a SPECTRUM CHARGE CARD you choose the credit 
limit to suit YOU. e.g. a monthly payment of £10 gives 
you £200 credit. Ask your nearest SPECTRUM COM> 
PUTER CENTRE for written details on how to apply for 
yotir SPECTRUM CHARGECARD - NOW! 
fTyDicalAPB30.6^a) 



V.A.T- 

You wttl see that we ouote our prices 
both including VAT and excluding VAT 
- no hidden 16% to suddenly up- lift 
your hill but dtso making our prices 
easier to compare with ou( competitors. 



Not all storos carry every advertised ttem^ ptoaso pliono t>olore making a ioumey ^~ Pric«s cotrect at ttmo of goiiiQ to pre^^ E. & 0.£. 

YOUR COMPUTER, NOVEMBER 1382 117 



EVERYTHING 
SPECTRUM 



SHARP 



Wc have in stock the fufi rartgc listed 
by Spectrum. 

^M^MA of peripherals. 



APPLE 



AppJe II and 111 Computer Systems in 
stock ar>d we are an authorised Service 
Centre for Apple. 

^p^a flf^ ^^ ^''^ "^^ appofnted dealer 
jW^Mj for Jarman Business Systems. 



NASCOM 



tXCVAT INC VAT 
Nascom 2 (kit) No user RAM 

£225.00 £258.7$ 
NaKom 2 <built) No user RAM 

£285.00 £327.75 
N ascom Power S upp ly ( k it) 

£^S.OO £40.25 
Nascom Micro -td 8K Computer 

£399.00 £4S8.85 
Nascom **Special Editiof^" 
8K Computer £429,^5 £494.44 



Nascom 3 48K 

Computer 

NaicomRAMBUK 

Board (kit) 

Nascom RAM B16K. 

Board (built) 

Additfonalt6KRAM 

Additional 32K RAM 

48K Add-on Memory 

for *' Spec ill €d»tton" 

t/O Board (kit) 
PiO Option 
CTC OpHon 
UART Option 

Nascom Single Disk 

Drive inc FOC Card 



EXCVAT INC VAT 
£499.00 £571,85 
£80.00 £92.0(} 



£100.00 
£1S.OO 
£30.00 
Board 
£130.00 
£45.00 
£12.00 
£14.00 
£16.00 



£tlS.OO 

£17.25 

£34.50 

£149.50 

£51.75 

£11.80 

£U.10 

£18.40 



£470.00 £540.50 



STOP PRESS! 

Scoop purchase of 

manufacturers fmal stock. 

NASCOM IMP Printer complete 

with 'IMPRINT' ROM. 

Previously £3 25 plus VAT 

Now £199.95 exc. VAT 

£229.95 Inc. VAT. 




SRS MICROSYSTEMS 



94 The Parade, High Street. Watford, Hcru. 
Telephone (0923) 26602. 

YOUXL VALUE OUR EXPERIENCE. YOU'LL 
VALUE OUR PRICES. FREE SECURICOR DE- 
LIVERY OR POST ON ORDERS OVER J 

Kcc'k p-<«i' *od knowledges bk uitf fwnr* crcAird .1 nr«j fcfr >i^gcr ir^ b«iter 

r»cw pr*mi4«t tt> Witfc^rd. Acc^fi^v^ ^iixltyord welcome. 




EVER WANTED TO WRITE MACHINE 
CODE PROGRAMS? NOW YOU CAN - 




M CODER 



THE FIRST REAL MACHINE CODE 
COMPILER FOR THE ZX81 



Simply write your program in Basic (or ioad an existing 
program), press a key and M CODER will automaticaUy compile 
it into nriachine code, 

M CODER handles 99.9% of all Basic, 

Once used you'll never write Basic programs again — 

Give ALL your progranris that super-fast professional look with 
M CODER. 

Buy M CODER now and revolutionise your programming for the 
all inclusive price of only £7.95. 

Cheque or posts/ order to: 

PERSONAL SOFTWARE SERVICES 
112 Oliver Street, Coventry CVS 5FE 



SOFTGJgRE 

for ZK-8i.ZX SpectrumpBC Clicro 

New maths orograms - improve your maths and 
programming skills by playing Simon maths Games. 

Choose your own level of difficulty - suit ages 10-16, 

10 programs on each tape - most incorporate Moving 
Graphics and are fun to run. 

Let your computer help you to pass your exams. 

Maths 1 Number Area, Fraaions, Decimals, Money Length. 
Number. Estimation. Test 1 Game 1 . 

Maths 2 Volume, Ratio. Percentages, Perimeter Bases, Time, 
Number Estimation jest 2, Game 2 

Maths 5 Directed Number Co-ordinates, Angles. Scale. Probability. 
Density Temperature, Estimation jest 5, Came 5, 

Maths 4 Square Roots, indices. Circles, inequalities. Statistics. 
Number Fractions. Angles Jest 4 Came 4. 

Maths 5 Equations, Directed Number Statistics. 

Probability, Circles, Equations. Pythagoras, 
Simultaneous Equations. Test 5. Game 5. 

Simon Software 

Quality tapes copied at normal speed for better 
reproduction 

Cassettes with 

Printed Programs £5(incVAT). Please add £1 p&p. 

FREElblank tape with each set ordered. 

Send cheque/PO to: Simon Software, Dept. E.S. 
Freepost, New End, 
Redditch, Worcestershire. 
(Please state ZX-81 dK), (16K) or BBC Micro) 
or 2X Spectrum. 




POWERFUL PROGRAMS FROM PSS 




nJ[D0 ^^ nci/coffl 

SPECTRUM 



::^ 





Colossal Adventure: The classic main- 



frame game "Adventure" with all of the 
original treasures and creatures plus 
70 extra rooms! 

Adventure Quest: From the Great Forest; 



up Ore Mountain; through caves, desert, 
swamp, fire, lake and bleaK moorland on 
an epic quest to defeat Tyranny* 

Dungeon Adventure: NEW! The dungeons of 



the Demon Lord have survived His fall. 
Can you acquire their treasures first? 



te:^ 




Each Level 9 adventure is packed with 
puzzles and has over 200 individually 
described locations - a game could take 
weeks to complete! Only data and code 
compaction allow us to provide so much. 

Each adventure requires 32K of memory & 
costs £9.90 (including VAT and P&P). 

Send order, describing your computer, or| 
a SAE for full details to: 

LEVEL 9 COMPUTING 

^229 Hughenden Road, High Wycombe, Bucks 



t18 YOUR COMPUTER. NOVEMBER 1982 



z' y - ^ ^ y y . 



MIA C 



H|l 




N!e 



\y 



ZX Spectrum 



ZX81 



^P 



rn 198t. ACS Software published ACSEMBL£R and DIS- 
ACSEM. These are now generally regarded as quite simply 
the best assembler and disassembler programs available for 
the 2X81. 

**lhe disassembler . . .is realty fantastic. ' A.M., London 
'/ am verypie&sed with the assembler and t feet that you have 
a real winner in this program, ' R. B. , G I ouceste r 

Your programs are first class. Looking forward to more. " 

AJ,, Norway, 
", . . tlie single biggest stop to proficiency in machine code 
programming. " SINCLAIR USER 

Now, with the superior facilities of the ZX Spectrum. ACS 
Software have done it again, Ultravtolet and Infrared are as- 
sembler and disassembler programs that wifl extend your 
Spectrum, look at the facHiiies that Uitraviotet offers: 

Works entirely in decimal (no hex problems); atl 280 in- 
structions correctly assembled; supports the pseudo- 
instructions EQU* ORG (multiple ORGs allowed), DE FS, DEFW 
and DEFS; code can be assembled at one location and then re- 
located; allows alphanumeric labels of any length; full listings 
of assembled code and mnemonics can be output to the 
printer; full error trapping with faulty instruction clearly indi- 
cated; comments can be included in the source file. 

So now there is no need to be intimidated by machine code - 
with Ultraviolet and Infrared it's child's play! Buy them from 
the machine code specialists • ACS Software. 



ULTRAVIOLET -£7.50 



INFRARED - £6.75 



Tb« rot k>win>a pf<Ha'*"^">"^0 ••d* *'• «vatUb*e lot ihe itK zxei mt C5 SO ••cK SAf 
for 6ttt*i^ P'fK*% jncliide pQtl»o« ar^d pocking for UK orderi. ov«f^>s c)i«<vti 

ACSEMBtFR p^S ACS£M: ACS t>£8U0: P«0GST0RE TOOLKIT 
PftOCMiRG€ l¥cr»io"2)iTAJ^K(T 

PBOGM£FfG£ •r^S TAP£KlT wonl make « Sl>«irum o«i of your 2X8T &u1 Khti wnll 
give tl *0"»« iMe*»»lirkg n^vw f ^oMieil 



ACS SOFTWARE 7. Lidgett Cfesceni, 
Roundhay, 
Leeds LSSIHN 




IBRITAIIM'S LARGEST SINGLEl 
MICRO USER GROUP 



BEEBUG^i 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



IF YOU OWN A BBC MACHINE OR HAVE ORDERED ONE, OR ARE 
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG. 
BEEBUG runs a regular magazine devoted exclusively to the BBC 
Micro (10 issues per yearl. Now 38 pages. 

Latest news on the BBC project. 

What you shoutd know before you order a machine. 

Members' discount scheme on books and hardware. 

New program listings, regular advice clinic, and hints and tips pages in each 

issue. 

Apr/7 Issue: 3D Noughts and Crosses, Moon Lander, Ellipse and 30 Surface. 

Plus articles on Upgrading to Model B, Making Sounds, and Operating 

System Calls. 

May fssuc: Careers, Bcmt>er, Chords, Spiral and nrrore. 

Plus articles on Graphics, Writing Games Programs, and Using the 

Assembler. 

June Issue: Mazetrap, Mini Word Processor, Polygon; plus articles on 

Upgrading, The User Port, TV set and Monitor Review, Graphics Part 11, 

More Assembler Hints, Structuring in BBC Baste, plus BBC Bugs. 

July issue (36 pages) Invaders and patchwork programs. Fix for BBC 

cassene Bugs, Mode 7 explored. User define Keys, Software reviews. High 

res graphics printout, RS423 receive fix. 



4VIembership 

6 months £4.90 
1 year £8.90 

Send £1,00 and A4 SAE 

for sample 

(Overseas add £1,00 for 6 mths, 
£1.50 fori year) 



Make cheques to 

BEEBUG 
and send to 

BEEBUG, Dept 4, 

374 Wandsworth Rd. 

London, SW8 4TE. 



FOUR NEW 

VIC ADD-ONS 

FROM ADDA 



1 Light up with VicRet. VicRel is a control relay that plugs straight 
into the V»c user port to give simple. pfogrammaWe switching of 
■ electrical apparatus in the homa office or factory. Its six relay outputs 
can control tim locScs^ lamps, valves, tools, ventilators Artd 
m inputs allow the Vic to read signals from 
external sources such as thermostats, push 
buttons or light activated s-witches. VicRet 
eliminates t)lack boxes fu)l of wires and 
represents one of the most exerting, value- 
fof^oney, fimwrare additions to any Vic 
computer system 

£28.95 



:nCVAT 




2 Plot away with VicGraf. This cartridge allows you to explore 
the complicated equations and functions of graphs. The menu screea 
■ activated by the Vc's speaal function keys, will automatically plot a 
graph, define new functions, calcuiate accurate values of an intersection, fmd the 
maxima and minjrna of a function Simple etfiting aitows you to check current 
functions and to change them. A necessary artd attiacfive addition to an)' 
educational situation where graphs need to be explored ^ ^ ^ -^ _ 



3. 



Crunch & Display with VicStat. A plug in cartridge that 
undertakes statistical calcuiations— such as Ivteanvalues, Standard 
deviations and \6riances— arrf displays ustng single corrmiands^ 
Other one word commands allow you to draw vertical and horizontal tiar charts. 

to plot graphs, and to specffy the 
scales and the colours used by these 
commands. It will also sort numeric 
and character strings Finally, all or 
part of screen displays can be copied 
to the Vic Pnnter. 

VicStat comes complete with a 
detailed operating guide 




£28.95 



IPJCVAt 



FORTH 



The VicForth plug-in cartndge complete 
vwth 3K of additional memory, takes 
programming into nev/ dimensions. As both 
an operating system and program development aid VicForth can speed up 
program writing and speed of operation. 
VicForth is based on fig-Forth and is almost identical to Pet Forth. It does 
howBvar support the Vic cassette deck an unusual feature For those who do 
much programming a Vic Disk unit is suggested VicForth provides several hundred 
or^-word commands— listed in the detailed C O OR 

user guide-that can be added to JbaO.au incvat 




ADDA COMPUTERS 

Contact your local dealer for 
these VIC products from Adda 

In case of difficulty— or to see demonstrations— call the VIC Centre 
154 Victoria Road, London W3. 01-992 9904. 
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CD CD 13 ELTEC SERVICES LTD 




CdMPUTER 



BBC MICROCOMPUTER SPECIALISTS 



COMPUTERS 

BBC Model "A" (in stock now) £299.00 

BBC Model "B" (in stock now) £399.00 

BBC Model "A" plus extra 16K memory £330.00 

16K Hitachi memory (as fitted by ACORN) £31 .00 

FULL UPGRADE KIT (Genuine ACORN issue) £90.00 

UPGRADE KIT fitting charge £10.00 



PRINTERS 

Seikosha GP100A 

EPSON MX80F/T III 

EPSON MX100F/T Ml 

SMITH CORONA Daisy Wheel Printer 

Primer Cable 



€225.00 
£390.00 
£530.00 
£557.00 
£18.40 



CASSETTE RECORDERS 

Cassette Recorder (Pye) £23.00 

Cassette Recorder (Ferguson) £28,00 

Cassette Recorder (Sony) £37.95 

Cassette lead (7 pin DIN /3 jacks) £5.00 

Blank Cassettes (Scotch 3M) £0.70 



MONITORS 

14" Full colour MONITOR (used in BBC computer 

programmes £309.35 

12" Green Screen MONITOR £126.00 

RGB Monitor lead £5.00 

Monitor lead £5.00 



BBC SOFTWARE 

ACORNSOFTPeeko Computer £9.95 

ACORNSOFT Defender £9.95 

ACORNSOFT Monsters £9.95 

ACORNSOFT Philosophers Quest £9.95 

ACORNSOFT Snapper £9.95 

ACORNSOFT Arcade Action £1 1 .90 

ACORNSOFT Desky Diary £9.95 

Sinclair Mutant Invaders £3.95 

Sincair Super Hangman (Hilarious! with sound) £3.95 

Sinclair "B" Invaders (Just like the Pub version) £6.95 

Sinclair Beebmunch (Like Snapper) £5.95 

Sinclair 3-D MAZE (FAST & INTRICATE!) £3.95 

Sinclair WORD PROCESSOR £9.95 
Agents for BUG-BYTE a PROGRAM POWER software 



EDUCATION PACKS by 
PROCYON 

All the following are designed by practising teachers & 

written by professional programmers. They are intended 

for use with the BBC Microcomputer both in school & at 

home. 

PRO DIS RAM resident colour disassembie/dump/ 

edit program £9.14 

PRO STAT Part 1 Statistical analysis program £9,14 

PRO STAT Part 2 Regression (line fitting) program £9.14 
PRO TEST 4 Function ( + — x ) Maths training 

program £9.14 

Utility Pack - Rank, Alphabet, Calendar etc. £6.95 

FLETCHER Fletcher's interaction analysis £9.14 

R APH SON Advanced maths program £6.95 



BBC BOOKS 

NEC 30hr Basic £5.50 
Practical Programs for the BBC Microcomputer 

Johnson Da vies £5.95 

Basic Programming on the BBC Computer Cryer £5.95 
**NEW** 

Let Your BBC MICRO Teach you to Program Hartnell £6.45 

The BBC MICRO Revealed Ruston £7.95 



PS FOR ATOM OWNERS! 

DISATOM SUPER ROM 27 new words plus 

FULL DISASSEMBLE £29.95 

SOFTSWITCH 4x4K ROMS Software selectable, 
plug-in £22.95 

PRO LOG ADC Board* Eight inputs for joysticks, 
paddles, machine inputs £24,95 

ACORNSOFT BBC BASIC board £49.50 



ELTEC SERVICES LTD 

231 Manningham Lane, Bradford BD8 7HH 

Tel: (0274) 491371 

OPEN Mon-Fri 9am-5pnn Sat 9am-12 noon 

Prices are VAT JNCLUSIVE 

pap £1.00 for orders under £100.00: Orders over £100.00 add £10.00 for a Securicor Delivery 
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SPOOK: X^mpuf er! CaiculftTe the value of Pi to ten thousand decimal places'*. 
COMPUTER: -Working . . r 

CAN YOUR COMPUTER SPEAK? 

The WU)KHAND SPEAKEASY speech synthesiser adds voice 
response to any computer with a parallel port including PET, 
ZX-81,VIC.BBC, ATOM, HORIZON etc. 



for Only £69^ VAT 

¥r UNLnvGTEDVOCABUUlRTr 

^ EASY TO PROGRAM 

^ IX>W MEMORY OVERHEAD 

* COMPLETE MANUAL WITH 
DICTIONARY, SRMPLE 
SOFTWARE AND TUTORIAL 
ON SPEECH PRODUCTION. 



Also tnchid€« high flux sp*«k#f uvl power supply^ «U hcus«<l ^ high qualitir w^ 
cabinet, mih volume control and rear pitch oomroi. 

Progranvne^ with simple phonetic cod^t. Apart fnxn the obvious appl3cation£ of 
vokco r«$poz4e :n nvu\u£a»efurv>g. t«sdng. blind TerrTumls dc, tha> piociuct also 
tttaches ft greai deal about Imgutstics and speech productioa 

Softwire t$ available ui BASIC and Z>ao azid BS02 assembly for diroct input in 
PHONETIC SPELLINC closely f elated to th« AKPABET irtematsonaJ phonoek: alphabet 

For your nearest dealer contact: 

lA^fOwnWfmW PRODUCTS, CAfVIBRIDGERD. 
ORWELL, ROYSTON. HERTS. TEL= 0223 208017 

A subsidiary of Sands- Whitetey Reseiurch and Developmem 




PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

ThelMEWEcDnDTechlBKRAM PACK 

adds 16-times more memory to your 2X8t at a btxiset price! 



Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 




ONLY£ig.95| 

plus £1 .50 post & packirtfl 
to anywhere in the world 





Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P,0- 



To: 

EconoTech, 30 Brockenhurst Way, Undon SWt6 4UD 
Please send me .... 16K RAM Packs ® £19.95 each, 
plus £1 .50 post and packing. 

Name * 

Address ** ., *. 




IT'S MORE FUN 
LEARNING WITH VlC 
-atHomeorSdiool 



If you are over 3 years old, and still young enough to 
hit the keys, then these new VIC programs are for you. 

From top software publishers ASK, they let you learn— 
and laugh about it too. 

Fabulous graphics. Demanding ideas that make learn- 
ing lots more fun. 

All on cassette at £8.95 inc VAT 

l^WISTER. Designed to improve concentration and 
logic. Rearrange a geometric puzzle-a bit Rubik cube-Iike- 
so that no rowor column contains a repeated colour Tliere 
can be from 3-10 columns and if you camiot get out of it, 
TVvister will do it for you. For really clever users you can go 
into the Super-Twister mode where you must arrangejhe 
squares so that no diagonal as well as row or 
column, contains the same coloured square. Thisj 
is so difficult thai the computer does not give 
you the answer! Supposedly designed for age 
8 upwards. 

NUMBER CHASER. Designed to improve estimaiing 
and multiplication skills for 5-12 year olds. A car race where 
you move against the computer according to your skill 
at estimating the given sum. We forget that in the age of 
the calculator estimating is imponant to see if your 

. ^ computer, calculator etc has come up with the 
^ right answer. 

Ijft^-'-'''^"*'^'^^^ Number Chaser has superb 

•^<\^'''''''*\ ^^^•'^^_ graphics and sound— you would not 
- ^^^ ^s. vvam more than a few of these in 

a classroom at any one time since 
the level of excitement, as well as 
{^^^^^^^^^^^^^^^ learning, is very high 

FACEMAKER. This is designed to improve spelling, to 
expand vocabularj^ and also sharpen obser\'ational skills. 
Designed for 5-12 year olds tliis is an interactive program 
where you draw people's faces. 

Superb graphics that-like most of these ASK 
programs— fill the monitor or TV screen and are not res- 
iricted to the normal VIC format. 

A beautifully crafted piece of soft- 
ware that will fmd many applications in 
school and at home. It will also be of 
special benefit to people teaching 
cliildren who are slow to learn to read 

WE WANT TO COUNT This is a program for cluldren 
of three years and upwards who want to team numbers 
and to count things correctly. There are four pans in the 
^ program wnthgames"t>'pe graphics. 
In two of these you can selea levels 
between one and five. This pro- 
gram has been designed to be 
extremely simple to operate so 
that, once loaded, children can 
use it entirely on their own 







ADDA COMPUTERS 

Contact your local dealer for 
these VIC products frofli Adda. 

In case of difficulty— or to see demonstrations— call the VIC Centre 

154 Victoria Road, London W3. 01-992 9904. 
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!! 



Sfpectmin atari 400/ soo 



by Jeff M Inter 



ZX81 



SPECTRUM 

GRAPHICS/CHARACTER CREATOR 

Now you can 6eTme your vtry own custom character ^ts. Or «drt the existirtg 
seti. RcsuUs fully dtsptoytd OA screen in mode 0, 1 and 2. Many exciting 
features incbdir^Q: Save, Scrttn Modes, Refiect, Invert etc. 
Supplied on cass<tne with O^ta £8.00 ^ 50p p&p. 

$P£CTRUM SUPERDEFUX 

Tfw Wei of thts Tww game h to bounce 'SID' the space Invader around the 
scfeen {nto the pow^f pads. Keeping away, of course, from the devil which 
chases you around the screen. Steer with yowr defTex shieSds, but beware the 
mines or you may be buried aive. Supefb graphics and fantastic sour>d on the 
48K SPECTRUM only. £4.95 on cassette. 

CITY BOMBER 

A ful feature version of the popular game 'BLITZKRIEG' Supplied for the 1$K Of 

48K SPECTRUM only. £2.95. 

ROX 111 

Blast the fatting meteors as they Invade your planet. Cruise mbsdes are your 
only defence in this wo*ld of disaster. If they break through the crysi of your 
planet then your life suppon systems will fail. A veiy addictive game with fast 
action and great graphics. Only £2.95. 

GRAPHICS CREATOR 

NOT jusi another cha racier editor! This one allows you to defir« not only 
the 21 user defmebte characters, but also alows you to change the emirr 
96 chir*etef ASCII set Creates BYTES ftles ready for you to teed into your 
own programs. Incfcjdes advariced Reflect, Invcn, Field commands etc. 
Complete wtth full documenuition. If you are at all serious about SPECTRUM* 
graphics, then bin the BIN statement arxf use Graphics Creator with its easy 
on<sCfeen cursor editing, £2.99 

PLEASE ADD SOp P&P WITH ALL ORDERS 




WANTED! 

GOOD QUALITY SOFTWARE. 
SEND DEMO FOR QUICK 
REPLY. 

TRADE ENQUIRIES WELCOME 

Send Cheque P.O. with order to: 

LLAMASOFT SOFTWARE 

Dept YCT1, 49 Mount Pleasant, Tadiey. Basingstoke 

Hants. (07356» 4478. 



ZX81 

CENTIPEDE 

The ORIGINAL game from the ORIGINAL author This is the identical program to that being sold by 
other conH>anies for three times our prrce. TKe game has received ecstatic reviews in ttw computing 
press. Program has 30 speed levels and ever increasing Centrpede hordes. Tables top 10 scores ar>d 
their names. Why Wait to Pay More? Oniy £1 .99. 

VIC 20 

8REAK0UT/0EFLEX 

Unexpended package a full feature version of the popular arcade Breakout plus a new concept in 
computer genres, Deflexfr Both programs on one cassette only C3.S6. 

BUTZKRIEC (3.Sk) 

Fly your Vulcan bomt>er over enemy territory and destroy the city. 2S levels of play. Hnres colour 

graphics on tfw unexpanded Vic 20. Only C4.9S. 

DEFENDA1 m/c 

Full feature version of the poputar arcade game incKjding; Swarmers, Baiters, Pods, Landers and 
Humanolds. Controls: Up, Down, Thrust, Revefse, Fire and Smart Bomb. High resoHition colour 
graphics;. Joysticks controls. 8k or T6k expansion needed. Only fS.OO ^ SOp p&p. 

TRAXXI m/c 

Vic 20 version of the brarxi new arcade game "Amidar^' A Packman/Qubt crossbreed. AH machine 
code, fast and fun. Joystick controls. Hi-res colour graphics. 8k or 16k expansion r^eeded. Only €8.00 
* SOp p0p. 

RATMAN! m/C 

Kill the squeakirtg rats which faH from the sky before they dig in and prey on you! Game includes rats, 
hammers, men, mutants arid spears. M/c, h»-res cokKtr graphics. 9k or 16k expansion needed. Fast 
and fun for onty fS * SOp Q&p. 

UTIUTY PROGRAMS ffor unexpended Vic 201 

GAME GRAPHICS EOfTOR. Create your very own custom Characters. Full featutres Include Reflect, 

Save on Tape etc. 

SOFTKiV 24.24 key words inc. Peek, Poke, List, Save on your function keys. Both programs Supplied 

on one cassette. Only £6.00 

Comtr>g Soon, pktg-in games cartridges at ur>der £20 — please ring for details. 

ATARr 400/800 

TURBOFLEX 

Superb uhra>fast af>d totally r>ew bad game unUke any you have seen before. Uses ATARI'S un'<Que 
features to the ful. Incorporates superb colour/ sour>d effects and uses Player/ Mtsstle graphics. Tables 
too to scores along with Scorer's name. €6.00 -*- SOp p€rp. 

FREE! TO VIC, ATARI & SPECTRUM OWNERS. SEND 
SAE NOW FOR FREE PROGRAM AND CATALOGUE 

OF SOFTWARE 



m 



HE SAID YOU COULDN'T 

WE DID IT! 



•It 



IT 



Revolution in Teaching Program Technics 
Appreciate the Real Value of Your Computer 

Read ZX81 Horison (with tape) 

Learn to Linl<: Copy Move & IVIerge 
No Programmer Should be without This Boole 



CONTENTS: 

Detective, 

Billards, 

Machine Code Programmer, 

Call Back ROutine, 

Fill Text, 

Animated Cylist, 

Load & Save, 

We can accept no responsibility 

for any illegal use of these 

programs. 

IlllilllllllliUIUIIlllllJlilUJlllllllllilllilllUIUIfUlillUIlllllllllllll! 





j?^«£____._= 


From: 

NAME 


To: j 

Uita eve ri i Wo If kamp 1 
Postbus 70254 j 

, , l^nmi^n\ Ai-nf-l-nri-lim < 


ADDRFSS 


Netherlands. ; 
Tel: Amsterdam 020-278931 ! 

1 


Payment must be included with order. Price £12.00 POUNDS | 
Credit cards are accepted. 1 
Cheques payable to J. McNamara/ZX81 ■ 
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MACHIHE 
CODE MONITOR/ 
DISASSEMBLER 

•SINGLE STEP with REGISTER 
DISPLAY 

•BREAKPOINT handling routines 
•Tabulation Memory Dump with 'on- 
screen' Editing (pVinier option) 
•Memory Display- Hex. ASCII, Screen 
Code, Decimal €f Binary 
•SEARCH -Hex or ASCJI string 
•INTELLIGENT COPY 
•COMPARISON of two memory blocks 
•DlSASSEMBLERitull feature) 
•INCREDIBLE PRICE--ONLY £14.50 
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ELECTRONICS (UK) LTD. 

MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM* 



17 



MtM^I^- 



32K RAM FOR SPECTRUM 






A full 48K of memory for the 16K Spectrum — simple 
D.I.Y. installation by just undoing 5 screws and plugging 
inl "State of the art" technology — advanced design 
using fewer iCs for high performance, reliability and 

economy QNLY £42.50 plUS p & p. 



MEMORIES 

FOR THE 

ZX81 



The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, 
or adding any extra load to the internal 5v regulator. 
Trade in your old 1 6K RAM Pack ( any make, an y age, 
any condition) for £12.50 against a Downsway 64K 
^mory to bring the price down to only £4Z45plus p & p. 
Without trade-in. it costs just £59.95 plus p & p — still 
incredible value! 

If you only want 16K of memory for your ZX8t, the 
Downsway 1 6K RAM Pack offers the same benefits of 
high quality and few price at only £24,95 plus p & p. 

Both memories measure only 2V2 x 1% x lin. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 

* Reviewed in 2X Computing Aug/Sept 1982 and 
Popular Computing Weekly 22/7/82. 

Naturally Downsway addon memories are fully tested and 
guaranteed, but should you be dissatisfied for any reason, just 
return the memory within 1 4 days for a full refund (and your old 
16K RAM pack, where appropriate). 

Please allow up to 28 days for delivery. 



To: Downsway Electronics (UK) Ltd 
Dept. M, Downsway House, Epsom Road, 
Ashtead, Surrey. 

Rease send me: 



Oty. 


Item 


Price 


Total 




32K RAM for Spectrum 


£42.50 






64K Memory for 2X81 at 
trade-in price (my old 16K 
RAM Pack is enclosed) 


e47,45 






64K Memory for ZX81 
at normal price 
Without trade-in 


£59.96 






16KRAM Pack for 2X31 


£24.95 




Post and Packing 


£2-00 


Total 


£ . 


Mychequ 


e/P.O./Money Order is encic 


>sed 





NAME: 



ADDRESS: 



-Ycri 




TAURUS COMPUTER DESIGN 



Our product rir)g« for th« ZXdl is as follows: 



TAURUS SX PRQMCARD 

• F. :. -^~v-/ space 8K-:6K 

• Housed wiihsn ZX8t c&sc— odsy kisttfistion 

• Uini< «K«cl3t>i«: 7K PR0M*1K RAM Of «< PftOM (2«2732} 

• rd*a[ rvom<^ ?cr tauRUS SOLID SOFTWARE^ 

TAURUS 16K RAMPACK 

• U^ef switcnabte : Model A i6K RAf.i of uk ram*2K PROM (27ifl> 

: l*xJ«l B 16K RAM Of 12K RAM*4K PROM (2732) 

• FlQx^lo connection to 2X01— tliminAttt m#mory wpeout 
« Rug^Od constivoion— lyoven hiati quality design 

• Ideal JXKiw for TAURUS SOLID SOFTWARE'' 



TAURUS MACHINE-CODE MONITOR 

MontOO 1: 

• 1$ user utility oommands 

« Optimised for devefoptng and testing machine code 

• Ava*iab»e as TAURUS SOLID SOFTWARE'^ on a« TAURUS haidvrt** prodvCts 
« Aiso avaiiabfo on cassette 

\tefs*on^ 

• As \A;fS)on l*MA£Hie^E CODE DISASSEMBLER 

• Disptatys address, hex instruction byt«^ $ourot COdt 

• Siaridard X-60' mj>cfnon»c3 

• Relttive jumps shown v>ith absolute •ddrtt sw 

• Aiso avsttabio on cas5«tt« 



QRAPHlCSEDrrOR 

• U^Sm yoar own chamder shapes— whatever you w«ntf 

• tnclwd#9 routine *or s^-itching Character sets 

• Two new character sets provided including lowtr case) 

• AvailaWo as TAURUS SOUD SOm^'ARE*^ 

IMACHINE-CODE ASSEMBLER 

• Standard Z-80* mnemonics 

• Optimise<S for ZXSl keyboard tayout 

• Up to 256 usc<'-<Sefmab£© labels 

• Available as TAURUS SOLiO SOFTWARE*^ 

• Atso avsjiobJo on cassette 



PRODUCT SUMMARY 










ItKllAMMaC 


IKPIKMiiCAnO 


C«M4lt 




mmK 


MoArft 


MONiT0fl^«^|t9Ai 
M0««TOR Virion 2 

GRATHtcs torrofi 


issoo 


£3800 
£4000 


£25 

oe»fCPnoM 


caso 

£0SO 



Send for detatls or choque with 

order to 

TAURUS COMPUTER DESIGN 

47 High Street, Bardock, 
Herttordshire SG7 6BG 
T«f«phonc BaAdock (04«2) 893900 



SPECTRUM 

NEWS FROM 



Just received your 2X SPECTRUM? No point in fooking ^ty 
further —we have the prcxJuccs you r*eed at the poces you expect 




SP48 



SP80 



32K Memory extension 64K Memory extension 

(giving total of 4SK UpgfadeatJte to SP80J (gtving massive 80KJ 



£50 



Both the SP48 and the SP80 fit msKJe the Spectrum case, are fusy compairbte with all 
Snclaif add-ons pC Prmten RS232. M»crodrive etc.|, are vecy lew in po^i^/er consumpoon. 
require no sofdefing, ^^^ easy to fit and remove ^r>xl cany our fuH guarantee. 



Transfer your 2X81 BASIC 

and machine code programs 

and data onto your 

Spectrum in minutes ^| #^|||fl ^ A ^C 

v^^ the fatxitous new dL^# V V L^#A%i#E 



zx 




£10 



This supem p*ece of software enabtes your spectmm to LOAD pfograms from ZX8 J tapes 
^T)6 automaocally cortvefTS them to 'Spectrumese' ft^<^ for rxxmaTspectrum SAVEing. 
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** SPACIOUS 

SHOWROOM OPEN MOM. to SAT. 
♦FRIENDLY AND HELPFUL STAFF 
♦EXPERT ASSISTANCE ALWAYS ON HAND 
♦GOOD RANGE OF COMPUTER BOOKS 
# AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 

N E W FROM MICRO PO WER 

DRAGON 32 

THE FAMIL Y COMPUTER TO FIRE 
YOUR IMA GIN A TION 

Easy to Learn! Easy to Use! 
Colourful! Graphic! Musical! 
Well-made and Designed to Grow! 

KEY FEATURES 

** 32K RAM as Standard, Expandable to 64K 
** Display: 

9 colours available. 

5 different resolutions from 16 x 32 to 256 x 192. 
** Extended MICROSOFT Colour Basic as Standard. 

Advanced graphics commands— set line, draw, 

circle, paint print using: 

Advanced Sound 

Full Editing— insert delete, amend. 
** Professional Typewriter Keyboard 

(Guaranteed for 20 million key depressions). 
♦♦ FREE 160 page BASIC training manual. 
•♦ Simple 'plug-in' Connections for Joysticks, Printer, 

Games, Cartridges and 'auto-controlled' cassette 
** Software on Cartridge and Cassette already 

available (send for details). 

PRICE 0NLY£l99.50ind VA 

MAIL ORDER- C7 Carriage 

but FREE on cash/cheque orders. 

THINK DRAGON!! 
THINK MICRO POWER!! 



^GO@CD©(R](o)QGQOO 
ACORN ATOM ® 

SPECIAL OFFER (While stocks last) 

Built & Tested ATOMS 
Basic (8K Rom + 2K Ram> 
Expanded (8K Rom + 12KRam) 

Disk Packs {inc. FREE Buffer Kit) 

ATOM CALC ROM 

WORD PROCESSOR ROM 

FLOATING POINT ROM 

ROM SELECTOR BOARD 

BBC BASIC (phone for availability) 

Full Range ACORNSOFT programs 

BOOKS 

Getting Acquainted with your Acom Atom 

39 Tested Programs for the Acorn Atom 

Atom Magic Book 

^O^MICRO 

MODEL A 

MODELA(32K) 

MODEL B 

DISKS & INTERFACES iphone for availability) 

14 Inch Colour Monitor 

20 Inch Colour Monitor 

BOOKS BBC Micro Revealed 

Basic Programming on the BBC Micro 

Lei Your BBC Micro teach you to Program 

NEC '30Hour BASIC 

Practical Programs for the BBC Micro and 

Acorn Atom 

ACORNSOFT programs for the BBC MICRO 

PRINTERS 

-EPSON MX80F/T III 

- EPSON MX80T Ml 

-SEIKOSHAGPIOOA 

Printer Leads (BBC/ ATOM /NASCOM) 





G 

[E(I)(o)(D(l(A)@OGQGO®(I©(l~^QQQfiG 



Pf««»« Add 

1S% VAT to Alt 

exc«pt tK>oks. 

Pott h Packirvg SEp/orddr. 

ML»fQ » Hafdw a rw tt#TO f7,0<^_ Carrlaoo 



MICRO POWER LTD. 
Sma REGENT STREET, 
CHAPEL ALLERTON, 
LEEDS LS7 4PE. 
Tet:(0532J 683186 
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MIDWICH HAS MOVED! 
OUR PRICES HAVE TOO — DOWN ! 



MEMORIES **NEW LOWER PRICES' 



2114 Low Power 200ns 


0.80 


4116 200ns 


0.70 


2708 450ns 


2.79 


4116 150ns 


1.10 


2716 450ns (5V) 


2.10 


4118 150ns 


3.38 


2716 350ns (5V) 


3.59 


4164 200ns (Tl) 


4.65 


2716 450ns(3raiD 


5.95 


4816/4516 100ns 


2.69 


2732 450ns 


3.75 


6616 200ns 


9.38 


2732 350ns 


4.40 


6116P3 160ns 


3.85 


2532 450ns 


3.60 


61 16LP3 150ns 


5.75 



BBC MICRO UPGRADE KITS ^ NEW LOWER PRICES*^ 

As some parts are stilt in short supply please check availability 
before ordering. 

BBC1 4516/4816x8 100ns 21.50 

BBC 2 Printer/User I/O kit (1069. 70 + PL9, 1 0) 8.00 

BBC 4 Analogue input kit (1073, 77 + SK6) 6.70 

BBC 5 Serial I/O and RGB kit (IC74, 75 + SKa 4) 1 1 .45 

BBC 6 Expansion bus and tube kit (1071 , 72, 76 + 6.25 

PL11. 12) 

BBC 2 1 Printer cable complete 1 3.00 

BBC 22 Connector for user port with 38'' cable 2.00 

BBC 44 Analogue input plug with Cover 2.25 

BBC 55 5 and 6 pin DIN plugs for Serial I/O and 0.99 

RGB input 

BBC 66 Connector for Bus port with cable 3.50 

■■HH 24 Hour Tciepnane order 5en,*K:c for cre<ift card holders 

WS4 All prices estclude VAT arxj csttmoe iO 75 on ofders under C 10 ncHj 

Ottictal orders from educationaf and gON-crnment establishments, and 

puWjc companies accepteti CreO<t accounts avafiaoJe to otf»«fS (subjecr to siarus) 

All ofders des*>atchcd on day o< receipt Out ot stock items wai foltow on aiJtom3t»catly at our 

discretion Of a rofw^d wU be given tf requested 

NfO SURCHARGE FOR CREDIT CARD ORDERS 



MIDWICH COMPUTER CO LTD 

Dept YC. Rickinghall House, Rickinghall, Suffolk IP22 1 HH 
Telephone (0379) DISS 898751 

Please make a note of our new address 
& telephone number 



ajamanber 
dfiwoxc 

PRESENTS 
Software from the south for I he DRAGON and BBC microcompuiers. 

WIZARD WAR 

The mighty magcb of the Tri-suns strive for supremacy In a 
fearsome batiic of skill and strategy! 

DRAGON KIDEK 

Car. you destroy the enemies from the sky before your fiery siccd 
runi out of puff 

STAR TRHK 

A full version of this classic game, for the Dragon; features Faery ^ 
Queen, hj-perprobe, time travel, tractor beams and more! 

VULCAN NOUGFTTS AND CROSSFXH 

Pit your wits againM the Dragon or your friends tn this three- 
dimcQsional game of logic! 

TANKS! 

Variable wind and terrain make this exciting two^player game a 
challenge for everyone J 

GAMFS COMPENDIUM 

A selection of games for alMhc family, including Blackjack. 
Donkey Derby. Kingdom, Noughts & Crosvcv, Lunar Lander andg^ 
Hum the WumpusI /j< 

All games £6.95 inc p&p. 



RING NOW TO ORDFR DIRECT! 

27 Ditchling Rise, Brighton. E. Sussex, BNl 4QL 
Tel: 0273 686454 





LMcount to* bulk ortfcr^ and retail: wrd SAI- for c3iiJilof.uc. 




Lion micro Compuiers 

London's widest 
range of 

Computer Books & 

Computer Magazines 

EXTENSIVE RANGE OF SOFTWARE 
ACCESSORIES AND PERIPHERALS 



For experts 
and beginners alike 

Lion House, 227 Tottenham Court RoadXondon W1P OHX 
Telephone: 01 5807383 & 01-6371601 Telex 28394 Lion G. 
Open 9 toB Mon-Sat E33; *!!■ 
SEND LARGE SAE FOR OUR LISTS 





nJOBhrnoRa {ASiB} 

* fitm * Sf^ACe ADVENTURE (Mod* H Machine Code • Uodel 
8 only U 
Our b«3t selling gam* for th* Ato» now rt-wrilten •nd 
enhanced fw the SBC, Inlrtguing «mxtur« of Space tnvadtrs. 
Male And AdventMre. 

MtOOLC KtMCDOM <Modt n Batk t Machine Code. (I 

Orti^lnat real ttne adventure with over 1(M ropn^t to find and 
ftxptore. Fight tor avoid t) the many different inonsters and 
retrieve the k»t treasure* of Hyltm. Many different scenartos 
and characters. 

Sf>ACC INVADERS (Mode S) Machine Code. U 

Fast ection, full -feature v^t%\'9r% of this popular game. 0<tit* 
standing high re»oIutbn cotour graphics plus sound. 

RE VERS t *t^d COMQKO (Mode S) Machine Code. tt 

Response time uT\<itr ona second for tha fjrst 1 levels. Many 
features, graphic board, problem solving, etc. &oth ganet 
are very absorbing and challenging. 

GAMES TAI»E I (Mode 5) Machine Code* U 

Moving K«ll Breakout, Snake and Hunt *r* fast movif^g 
addictive games, very colourful. Three qualfty games for the 
price of one. 

MICRO MAN (Mode 2l Machine Code - Model B only - Fast 
iBOvtrvg, eitceUent colour graphics with sound. ($ 

• NEW • Now available. Word Processor peckege only £T».95 
Written in tmachine code for speed arvd versatility. Easy to use 
wUh full on-screen editir^ and justificatton {mar* useful and 
powerful than a text editorl, insert, delete, move^ copy, 
varUble tab setting^ margins plus many more features. Complete 
with instruction manual. Large $AE for further details. 

All program supplied on quattty C-lS cassettes. Ati prkes 
are inclusive, no extras. Buy nr\Y two cassettes »r^ deduct 
CI from loTat, SAE for catalugue. 

^lUM software also avaitable. Space Adventure Invaders, 
Air Strike Only £6 each. SAE for daUils Of Our full range. 



^ -^m^T-TT??;:;^^^^^^^^^^^ 


BDIiliB PRO SOFTWARE 


-ms^ 


DBSEDSHSHEQEBED 




DaanssiuESEaDnD 




DBSESlIlillAlBIIllIlSn 




cS^^^m^^o 




\ MAIL ORDER ONLY J 
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L 



FOR YOUR MICRO 
COMPUTER NEEDS 



■ MICRO COMPUTERS 

■ ACCESSORIES 

■ PERIPHERALS 

■ EXTENSIVE RANGE 
OF SOFTWARE 

■ WIDE RANGE OF 
BOOKS & MAGAZINES 

■ IN HOUSE AFTER SALES 
SERVICE DEPARTMENT 

STOCKISTS FOR APPLE.OSBORNE.NEWBRAIN ETC. 

Lion micro Campuiers 

THE SPECMUSTS 

Lion House. 227 Tottenham Court Road. London W1P OHX 

Telephone 01 -580 7383 & 01-6371601 

Telex: 28394 Lion G. 

Open 9 to6 Mon-Sat ESZ *9M 






3 § 



i ^ 



9- ■ 



¥. 



1 I n 



HUHU I 






in 



St £ 



'^.ai 



m 






ZX81 SOFTWARE ZX81 
SPECIAL OFFERS 

PACK1 GAMES (Save £5.60) £12,00 

TEST-MATCH + FOOTBALL-LEAGUE + STOCKMARKET 
+ VIDEO- MAP. These are serious games, using the full 
16K RAM. 

PACK 2 GRAPHICS (Save £7.85) £12.00 

VIDEO-VIEW + VIDEO-SKETCH + VIDEO-GRAPH 
Our high acclaimed series of graphics programs. 

PACK 3 BUSINESS (Save £3.90) £1Z00 

VIDEO^AD + VIDEO-PLAN. 
Business software which works* 

These are all well established and successful programs. 
Each program is accompanied by a fully comprehensive 
operating manual and includes a built in demonstration. 
The reverse of each cassette carries an audio-commentary 
which supplements the operating manual. 

for tl/ustrated catalogue send S.A£ (9" x 6V 

Imnnediate delivery. 



e 



stcweLane 
jCikver 
STOURflltlOOS 
WESTMU>LANT3S 

EKGLANP 



VIDEO 

SOFTWARE LIMITED 



Measurement and Control with your 



ZX81 



and our proven ANALOGUE PORT 

Already many in use in industry, education, hospitals, labs., 
agriculture and the home. Now extremely low cost control 
operations and even robotics become a reality. 
The ANALOGUE PORT plugs directly into your ZX81 and offers 

• 8 separate analogue voltage measuring inputs 

• 8 switching outputs for relays, LEDs, sound output. 

• Amplifier for mV sensitivity on one input channel 

• 6 control lines for further expansion 

• Stackable connector for RAM pack, printer 

• Self contained, no extra power supply etc* required 
Thermometers, light sensors, microphones, joysticks ... in fact 
anything which produces a varying voltage, resistance or current 
may be connected directly to your ZX81 via this port. A 
Comprehensive manual is included which assumes no previous 
expertise. nOQ QC 

only Lbili «ID ready built and tested 
•** Return of post delivery *** 



ZX FREQUENCY ANALYSIS SOFTWARE (Fast Fourier Trans 
form) on cassette and with manual £15.20 



Make cheques payable to: 

UNIVERSITY COMPUTERS 

5 ST. BARNABAS ROAD, 

CAMBRIDGE CB1 2BU 



Delivery return of post on all kerns (except EPROM prog J. 
Official, trade, bulk orders accepted. Please add£f pB-p to cost of 
order. 
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A NEW ERA 
WORD PROCESSING 




The introduction of Wordcraft 20 for the VfC brings 
the benefits and advantages of full scale word 
processing directly to the general public. 
Until now only the business world could afford word 
processing systems but this amazing price 
breakthrough makes it available to everyone. 
Wordcraft 20 comes on a cartridge ready to plug 
into the back of the VIC. Included in the cartridge is 
an extra 8K of RAM that is also available for use 
with other programs - so not only do you get a 
word processor but you also get a memory 
expansion thrown in. The system also comes with 
complete documentation catering both for the 
inexperienced user and for those already familiar 
with Wordcraft 80. 
Just look at these features: 

• Full use of colour and sound. 

• Full compatibility with VIC 1515 printer, parallel 
printers or RS232C serial printers. 

• Full control over margins, document width, tab 



stops, decimal tabs, justified output, multiple 
copies. Complete control of the final outputs 

• Automatic underlining and emboldening. ^ 

• Full screen display with automatic paging, 

• Full storage and retrieval facilities from disk and 
tape. 

• Full compatibility with Wordcraft 80. 

• Name and address capabilities - including 
labels. 

• Full document merging facilities, 
Wordcraft 20. The package that the VIC user has 
been waiting for. A word processor of proven 
quality at a low price. 

For the first time ever, every home can have one. 




Woodcraft 20: £125.00 mc VAT and p&p Available from all ViC dealers or direct from 
AudK)9er.K: Ltd PO Box 88. Reading. Berks Tei; 0724 58^334. 
Wordcraft 20 »s copyright P.L. Oowson 1 9$Z. 
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KA YDE Electronic Systems Ltd 

ZX KEYBOARDS FULLY CASED 



ZX81 WITH REPEAT KEY 

This is a highly professional keyboard using 
executive buttons as found on top quality 
conr>puters. It has a repeat key and comes 
complete in its own luxury case. This is a 
genuine professional keyboard and should 
not be confused with toy keyboards current- 
ly available on the market. 
As reviewed by Tim Hartnel ^^^^ qc 
ZX Computing/Interface to / .i7S> 






MEMORIES YOU 
CAN RELY ON 



AS^^ 




M^W 




SPECTRUM 

This is a highly professional keyboard, taken 
from our World Famous and well proven 81 
keyboard, it has been redesigned to comple- 
ment your ZX Spectrum. *%^-» #»t- 
BUY NOW BEFORE THE RUSH £37.95 



RAMPACKS 

MASSIVE ADD ON MEMORY 






64K 
16K 



£72.95 
£29.95 



Up grade your Spectrum now to 48K. Just add our 32K 
memory extension plug in board to your Spectrum which 
already has T6K to give you a massive 48K of memory. 

£48.95 



ZX81 4K GRAPHICS BOARD 

The KAYDE Graphics Board is probably our best accessory 

yet. It fits neatly inside your ZX81. It comes complete with a 

pre-programmed 4K Graphics ROM. This will give nearly 450 

extra graphics and with the inverse makes a total of nearly 

nine hundred. 

The KAYDE Graphics Board has facilities for either 2K of 

RAM (for user definable graphics) 4K of ROM or our 4K Tool 

Kit Chips that will be available shortly. All the graphics are 

completely software controlled therefore they can be written 

into your programmes. Here are a few examples: 

A fall set of space invaders — Puckman — Bullets, Bombs — 

Tanks — Laser Bases and Alien Ships 

NO EXTRA POWER NEEDED £29.95 



All Hardware comes fully built and tested and complete with 
a 14 day money back option 



Qty 


Item 


Item price 
£ 


t 
Toul 
£ 




2X Spccifum C^scd Keyboard s 


37 SS 






ZX Spectrum 32K Rampack 


48.9S 






2X81 Cased Keyboard with repeat key 


3795 






2X81 64K Rampdck 


72S5 






2X81 16K Rampa4;k 


29,95 






2X81 4K Graphics Board 


29.9S 






2X81 Flexible Rrbbon Connector 


12.95 






2X81 Mother Board 


18.95 






2X81 In out port 


18.95 






2X81 16K Graphic Softwafe 


5.95 






2X81 16K Software 


5,95 






Vic 20 Software 


7.95 






Name of Software 


+ P&P 













•I er\c(ose a cheque postal order payable to KAYDE Bcctromc Systems Ltd., for 

C 

•Please charge to my Access BarctaycardTrustcard account no. 

•Pfease delete complete I I I I 1 I I i i I I I I i I I i 

35 applicable. 1 I I LJ LJ I I I I I I I LJ I 

Htease prmt. 

Signature 



Name: Mr/MrsMiss L 

Address LLLUL 



11 



u 



I I I I M M I I I 



I I I I I M 1 I I I I I I I I I 1 I I I I 1 I I I I I 

Please allow £1 .50 P&P for a II Ha rdware 50p for a li sofiwa re (Oepi YC J 



FLEXIBLE RIBBON CONNECTOR 



Stops nnovement of RAM PACK 

IN/OUT PORT 

MOTHER BOARD 

Complete with 5 volt regulator 



£12.95 
£10.95 

£18.95 



16K GRAPHICS BOARD 
SOFTWARE 

PECKMAN The only true ZX version of the popular arcade 

game. 

SPACE INVADERS The best version available anywhere. 

CENTIPEDE "In all \ think this is the best presented moving 
graphic programme I've yel seen" — Phil Gar- 
ratt, INTERFACE £5.95 

Graphic Software can only b« used wrth a Graphics board EACH 



16K 81 SOFTWARE 

CENTIPEDE "In all, I think this is the best presented moving 
graphic programme I've yet seen" Phil Garratt — Interface. 
3D 3D LABYRINTH A cubit maze that has corridors vyhich 
may go left, right, up and dov^n. £S.95 

4K Tool Kit full of utilities to aid the programmer in construct- 
ing and de-bugging E. PROM version for use with graphics 
ROM. £9.95 



VIC-20 SOFTWARE^ 
THE KAYDE VALLEY Othello i?5\ 

Plus many more, ^yy 
VIC 20 dealer £7.95 ^*^ 



The ultimate in 
adventure games 




SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER. 

WHY WAIT TO PAY MORE 
FAST IMMEDIATE DELIVERY 

Post To KAYDE ELECTRONIC SYSTEMS LTD 
Dept THE CONGE, GREAT YARMOUTH 
NORFOLK NR30 1PJ 
Tel: 0493 57867 (Dept YC) 
Telex 957247 CHATCOM G 

Don't forget you can afways order on the telephone with your 
credit card Dealers welcome 
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SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 













r _ 

BLACK CRYSTAL 

THE QUEST IS ABOUT TO BEGIN 

The ult:maie reie-piaying ocJveniurc tor The SPECTRUM,' ZX8L 
You can becorne a war r iof, elf or wizard on a Qu^t to find $nd i>s0 
the rings of cfeatior>: to desuov tho Block CrysToi and defeat the 
Lords of Chaos. Held within six progrdms l»^ a land of fabukHi* 
if€*asuri»s and mvihScal nrKmsteis. Journey through the land of 
Beroth, explore the castte of shadows, descend into the 
Shaggoths ^ir, search for didrTK>nd^ in th^ s^a of saivf boilxiwaf^ 
of sand sharks" Confroni the fire dcnion in his tetnple, battle 
against the lofds of Chaos and v«n yoor way to the Black Crysta*. 
By splittjrvg Black Crystal into six programs we can provide rrwre 
vafiety ar^ detail than any other adventure for the Sinclair 
computers- 
Real lime monster battles. Superb graphics. Save game feature. 
All *ix parts are Supplied together on casscnc, boxed with 
instruction booklet. 

SPECTRUM 48K: 180K OF PROGRAM 

IN SIX PARTS - DIMLY £7.50 
2X81 16K: OVER 100K OF PROGRAM 

IN SEVEN PARTS - ONLY £7.50 

WHY PAY MORE FOR LESS OF AN 

ADVENTURE 

1. * * N K 1 

Tor CAR NELL SOFTWARE. DEPT Z 4 STAUNTON RO, SLOUGH. SL21NT. 
Please send me; Black Crystal for my, 

D Spectrum 48K C7.50 

U ZX816K,, £7.50 

I enclose a che<;ue/ postal ordef (payaWe to CameO SoftwaieJ for £ 

NAME , 

ADDRESS,.. 




DIfteCTORS R. CARNELL. S. GALLOWAY 



TN/OT 




nn 




from 



U.K. GREYE SOFTXA/ARE LTD 

Tur i\iri I rrtsiconTirtN cncTi IQOC uni icc 
I iic I lOif uu i(-i\n I lui I ^ui I wnisL nuu-fC 

''Without quest/on the finest mactiine code games available 
today::. J.N. ROWLAND Product Manager for W.H. SMITH. 



Ofity£3»9(l 

CODE, BOMBER. 



GAMESTAP£tfor1K 

10 Games inci ASTEROIDS, UPO, 

GUILLOTINE. KALEIDESCOPE, etc. 

PROBABLY THE BEST VALUE tkTAP£ AVAILABLE. 

We've done in Ik. games which some of our competitors 
feoui^e i6k to do! 





6AMESTAPE2for1$K, 



.onlyC3JS 



'STARFIGKTER Supefl) machine code Space Banle. Set 
against a background of twinkling stars, with stunning 
exptofitons — tf you can hit th« enemy i 

PYRAMID Can you move the Pyramki? Make a mistake and 
It will coltapset A Thinkefsgam©. 

ARTIST The ultimate Graphic Destgr>ers aid. 8 Directions, 10 
Memories. SAVE. COPY, RUBOUT, CLS. etc. 



G AMESTAPS 3 foe IftK only £4 J6 

^CATACOMBS A Multi- Level Graphics Adventure. Each 
Sevel can contain up to 9 Rooms, 8 Passages, 7 Monsters, 
Food, Gold, Traps. Phantoms, an Exit (to the next level), 
ar>d there's an infinite riumber of levets, 

NOTE. . . This is NOT one of the r^ecessarily limited text 
Adventures as soJd elsewhere. 

^An exci^ent addictrve gsme whtch w^ keep you smvspd 
for hours,", . . . COMPUTE ft & VfO£0 GAMBS. 





GAMESTAPE 4 for 1SK _ 
*3D MONSTER MAZE 



.only £4.96 

All Others 



The Ganf>e to Top 
Unbelievable Graphics' Can you find your way through the 
Maze? The EXIT is there sorrvewhere, but th^n so i$ a T.REX. 
and its after YOU* All in 3D (the T.REX will actually ain 
towards you m full perspectrvelK you've never seen anything 
like this beforei 

'J£> MONSTBR MAZE is the best gsme I have seen for the 

ZX81** . . . COMPUTER & VfDEO GAMES 

'V/ / fied TO Choose just one progremme to /mpress an audience with the cep»hifn*es of 

the IX8i, then J.K. Greye's 3D MONSTEfi MAZE \^voufd he the one wtrhovt doubt 

ZX COMPUTING "Qrmni brmant^brmentr. ...POPVtJ^R COMfH/TlNG WEEKL Y 



GAMESTAPE S for 1«C . 



.ont¥£4.96 



*3D DEFENDER The Ultimate Space Game Super fast 

Machine Code 3D version of the Arcade favourite. You have 

to save your bom© ptar^t from the marauding Aben Spacecraft. 

This is aU in 3D, your viewscreen shows you the view out 

of your fighters cockpit window. The backdrop moves when 

you turn, or fly up or down (8 flight directions), just as if you 

were really flying it! But then YOU ARE! The Er>emy Saucers 

will actually lOom towards you in 3D, &n4 ahoot you if you let themi Your display 

irKiudcs Score, Shield Strength, Altitude, Proximity, Fon/vard Radar ard your viewscreen, 

which shows your rotating home plar^t^ backdrop of Stars, Nteteors, Explosions. 

Plasma Blasts, your Pt>otor\ Beams, up to 4 Enemy Saucers and of course its air in 

fuH3Df 

"Another 3D winner" SINCLAIR USER 




.or^£1J6 



■■^MHIHH GAMESTAPEBforIK 

■ I •BREAKOUT Super Fast Full Screen Display Game. Your 

■ ■ all time favourite with an added twist. Sec how much Money 
I I ^^^^ ^^ ^^ ^^ watch the pounds convert to Dollars. AH 

in Machine Code for Fast Action with 3 Speeds. 2 Bat Sizes 
and thrte angles of rebound! The best BREAKOUT around 
and at this price you can't go wrong! 

'The best of its kind" WHtCH MtCRO A SOPTWARE REVIEW 



^^ ii««AKOur fl 



GAMES MARKED * IWCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. C3REYE SOFTWARE LTD 

Oept>C 16, Brendan Close, OldJand Common, Bristol BS15 6QE 

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY 
TEL: 01.930-9232 (9 am • 7 pm) 



If you prefer to see before buying, our range of GAMESTAPES 
are stocked by the following stores. 

BUFFER MICROSHOP 374A Strcatham High Rd., London SW16: 

GAMER 24 Gloucester Rd., Brighton; 

GEORGES 89 Park St., Bristol, Avon; 



MICROSTYIE _ 
MICROWARE „ 
SCREEN SCENE , 

WHSMFTH 

ZEDXTRA 



. 29 Seh/ederc, Lansdown Rd.,Bath, Avon; 
. m Melton Rd., Leicester; 

144 St. Georges Rd., Cheltenham. Glos; 
. Over 20OComputer Branches; 

5 School Lane, Kinson, Bournemouth, Dorset: 



FRADE & EXPORT ENQUIRIES WELCOME 
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Sinclair ZX Specti 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound, 
high-resolution 
graphics... 

From only 

£125! 



ZX spectrum 



OEFFN FN 









:J 


MAGENTA 


CReEN 


CYAN 






n 


n 


1 


LINE 


OPENtl 

!NT 


CLOSE** 


MOVE Ef^l 
SIRS 



MERGE \ 



RESTORE OATA_ ^ SGN 



I PRINT L 



First there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer Giving more 
power and more flexibility. Together 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60, 



Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 5(X),000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether youYe a begin ner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful worid of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer-available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232/ network interface board. 




L!ST BIN 



Key features of the 
Sinclair ZX Spectrum 

• Full colour- 8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound -BEEP command with variable 
pitch and duration. 

• Massive R AM - 1 6K or 48K. 

• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics. 

• ASCII character set -with upper- and 
lower-case characters. 

• Teletext-compatible -user software 
can generate 40 characters per line 
or other settings. 

• Highspeed LOAD&SAVE-16K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 

• Sinclair 16K extended BASIC- 
incorporating unique *one-touch' 
keyword entry, syntax check, and 
report codes. 



um 




I RS232 /network 
interface board 

This interface, available later this 
year, will enable you to connect your 
ZX Spectrum to a whole host of printers, 
terminals and other computers. 

The potential is enormous. And the 
astonishingly low price of only £20 is 
possible only because the operating 
systems are already designed into the 
ROM. 



ZX spectrum 

Available only 
by mail order 
and onl y from 

iinczl 



Sinclair Research Ltd, 

Stanhope Road. Camberley, 

Surrey. GU15 3PS. 

Tel: Camberley (0276) 685311 



The ZX Printer- 
available now 

Designed exclusively for use with the 
SinclairZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set -including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions- Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive - 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of holding 
up to TOOK bytes using a single inter- 
changeable microfloppy. 

The transfer rate is 16K bytes per 
second, with average access time of 3,5 
seconds. And youll be able to connect up 
to 8 ZX M icrodrives to your ZX Spectrum. 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

A remarkable breakthrough at a 
remarkable price. The Microdrives are 
available later this year, for around £50. 




How to order your ZX Spectrum 



BY PHONE-Access, Barclaycard or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day. every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 



Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. 


Order 


Qty Item Code 


Item Price 
£ 


Total 


SinclairZX Spectrum -16K RAM version 100 


125.00 


1 


Sinclair ZXSpectrum-48K RAM version 101 


175.00 


1 


SinclairZX Printer 27 


59.95 


1 


Printer paper (pack of 5 rolls) 16 


11.95 


I 

1 



Postage and packing: orders under £100 28 



2.95 



orders over £100 



29 



4.95 



Total £_ 
Please tick if you require a VAT receipt □ 

•I enclose a cheque/ postal order payable to Sinclair Research Ltd for £ _ 
•Please charge to my Access/Barclaycard/Trustcard account no. 
^Please delete/complete | [ | | | | | [ | | [ | | 



as applicable 
■Signature 



PLEASE PRINT 

iName: Mr/Mrs/Miss I I I I I 



jAddress I I I i 



I 1 t I I I I I I ' I I ' 



I I I I I I I I I 1 I I 1 



FREEPOST- no stamp needed. Prices appi 



I ' I I I I I I I 



j_i 



I 1 1 I I 1 I I I I I I 



I I I 1 I »' I 1 I ' I 



I I 1 I I I 



I 1 I Y0C811 



iy to UK only. Export prices on application 
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ZX Spectrum software: how good and how soon? 



The ZX Spectrum uses an enhanced 
version of Sinclair BASIC, fast becoming a 
world standard, and unlikely to be super- 
seded. Unique features, such as one- 
touch keyword entry and syntax check and 
report, are increasingly attracting 
software originators. 

Building the software library is already 
far advanced, and a complete catalogue 
will be available in the next few months. 
Subjects will include sophisticated 
games, education, ^housekeeping', and 
business management. The more 
complex packages can, of course, 
be used to their best advantage with the full 
48K RAM version of the ZX Spectrum. 





Th^ Sincioir ZX SpecUijm can handle sophisucated games 
programs with hlgh-resotuticn colour graphics and sound 



Uiis maior advance in compuienechnofogy maintains 
Brftain^s worfd^Oeating position in the fiefd of personal 
computers 




A range oft>u$mess software will soon be avaiiabte. covering 
both sp0Cittc apptications (eg stock-conirof and payrolf) and 
general busmess management systems (eg matnx models). 



This second generation of Sinclair personal computers 
demonstrates continuing commitment. Advanced 
technology made the ZX60/$1 family a price breakthrough: 
advanced technology makes the ZX Spectrum a 
breakthrough in price andperiormance. 



Elegant, effective, unique— the ZX Spectrum design, 



'Less than half the price of its 
nearest competitor- and more powerful' 

These two pictures show how it's 
done. On the right is the PCB from the 
BBC Model A Microcomputer. On the left 
is the PCB from the ZX Spectrum. 

'It's obvious at a glance that the 
design of the Spectrum is more elegant. 



What may not be so obvious is that it also 
provides more power 

The ZX Spectrum has more usable 
RAM, and higher maximum RAM, 

'It offers twice as many colours on the 
screen at any one time, plus a colour 
brightness control. It also offers user- 
definable graphics. 

*lt has data transfer rate 25% faster, 



supported by a VERIFY facility. 

*And it employs a dialect of BASIC 
(Sinclair BASIC) already in use in over 
500,000 computers worldwide. 

'We believe the BBC make the world's 
best TV programmes-and that Sinclair 
make the world's best computers!' 

~C//VeS/nc/a/r. 




Above left: internal layout of Sinclair ZX Spectrum. 

Right: Internal layout of BBC Micro Model A. 

The illustrations are to the same scale, and 
demonstrate the rate of advance in 
microcomputer design. The2X Spectrum uses 
just 14 chips to provide more power and more 
user-available RAM, 





ir- ZX Spectrum 



i6 



Tim Hartneirs previous books have been warmly welcomed by the computer press; 

This is undoubtedly the book to read . . •" Personal Computer World 
. A book to be recommended . . ."Computing Today 



fi£ 



The book 
you've been 
waiting for! 



This is a book that wilf allow you to make 
the most of the ZX Spectrum — a book 
that will lead to you 'expert programmed 
status within weeka 

There are two major sections — the 
first for those who have no previous 
experience of computer programming, 
and the second containing advanced 
material for really powerful 
programming. All sections of the book 
make good use of the full eight colours, 
sound generation and high-resolution 
graphics. YouVe also shown how to 
make the most of Sinclair BASIC 
features such as DEF FN, SCREEN$^ 
MERGE and FLASH. 

Key features of 'Programming 
Your 2X Spectrum' 

• Using the colour effectively — 
BRIGHT, FLASH. INVERSE and 
more. 

• Sound — there's more to the BEEP 
than meets the ear. 

• Finding your way around the 
keyboard, the use of every keyword, 
command and function. 

• High resolution graphics — how to 
use them for stunning displays, how 
to create your own version of the 
famous arcade game *Pacman' with 
user-defined graphics. • 

• The ZX Spectrum has the full ASC1 1 
character set and this book includes 
a word processor program to make 
best use of it. 

• The Spectrum LOAD and SAVE is 
highly reliable, and the MERGE and 
VERIFY features increase its 
flexibility. Programming Your ZX 
Spectrum outlines simple ways to 
ensure you never lose a program. 




The ZX Printer 

All program listings are dumped 
direct from the ZX Spectrum, so all 
programs are guaranteed to run. 

The Microdrive , 

An appendix to this book details the 
commands needed to use your ZX 
Spectrum with the Microdrive 
microfloppy so you'll be ready when it 
comes on the market 



Interface, 

Dept YC 

44-46 Earls Court Road, 

London, W8 6EJ 



Interface 
Publications 

The UK's leading 
publisher of 
proven 

microcomputer 
books 



Interface. 44-46 Earls Court Rq*cI, London W8 e€j ( ) Pascal for Human Beings — Ruston 
Please send me the foHow*n<j 

( V P'ogfan^mmgVoyrZXSpecfrgm-Haftnest/Jones BBC MlCrO 

£S.95 ( I lex Your BBC Micro Teach You ro Program — 
( ) Getting AcQuajnted w»th your 2X01 — Hartrteii Hartneii 

, , ,. C595 ( ) The SBC Micro Revealed — Ruston 

( ) Mastenng Machine Code on your 2X8 1 — Baker 

£7 SO 

( ) 20 Simple eiectronK; Projects 'or the 2X8 1 — total enclosed C 

Adams €645 
( » 34 Amaztng Games for the i K 2X8 1 — Oouriay Name 

£4 96 
{ ) 49 Explosive Games for the ZX81 —edited Hartneii Adcress ^^^—^^^ , 

£5.95 

YOUR COMPUTER 



£4.95 



£6,45 
£7,95 
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Meet seme of the 

best brains in Britain 



Noithem 

WipUtJ&- 




Personal computm^ 
Home computiag 
SmM business ^sterns 



BELLE VUE, MANCHESTER 
NOVEMBER 25-27, 1982 

Opening Times 1 0Qm-6pm each day 



SPONSORED BY YOUR COMPUTER AND PRACTICAL COMPUTING 
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The brains we're foiking obour ore the printed circuit, silicon-chip variety 
and you'll find them (thinking hard) in the vast range of exhibits at The 
, Northern Computer Fair The show covers the fields of personol 
computing, home computing, small business systems and ossocioted 
software, ifirough computer bool^ to video games, with a special 
ottroaion being the ZX 61 Sinclair Village. So whether you're a 
businessman (or woman) who needs to keep up to dote with the 
latest developments In this fascinating field, a die-hard computer 
enthusiast, or simply interested in the subjea, you'll find what you're 
looking for at the Northern Computer Folr. 

Ticket prices at the door are €2, 00 for adults and £1 . 00 for children under 1 6, 
but special party rates ore avoilable for 20 people or more with the organiser 
odmitted free. For more information contaa IPC Exhibitions, Surrey House, 
^ Throwley Way Sutton, Surrey SM1 4QQ. Tel: 01-6408040. 



HALF PRICE ADMISSION VOUCHERS for traders off 



I 
I 
I 
I 
I 
I 



^Northern 
fgmputer 



adult 
£100 



T P 



Pwnm»l€«mmtt$ 



Cut this coupon and 
exchange for half-price 
ticket at the door. 



YC11 



I I 
II 
II 
|l 
II 
I I 



^Northern 
Qmputer 

fairs 



^mMt cctHfiftBrt 



Cut this coupon and 
exchange for half-price 
ticket at the door. 



chHd 
50p 



YC11 
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LET AGORNSOFT OPEN THE 

DOORS TO 

YOUR IMAGINATION 



BBC Mkrocomputer or Acorn Atom 

Acornsoft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Aiom/rhey know 
better than anyone the capability of 
the machines, they know how 
to get the ver>^ best from the 
hardware. And they have 
produced a range of exciting 
games, exacting business and 
useful household software. 

Hw MggKt Range Available 

Acornsoft softw^are ranges 
from authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diar>^ to other languages like 
FORTH and I.ISP Striking colour, 
amazing sound effects and powcrftil 
graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug-in ROMs. 

Free Brochures 

Just clip the coupon or write to 
us and wc will rush our catalogue 
absolutely free. C^an t wait for the post 




ring 01-930 I6l4 

now! Don*t delay - 

do it today. Let Acornsoft help you 

get the best from our machine and 

open the doors to your imagination 

Acornsoft and Atom are registered 

trade marks of Acorn Computers Ltd. 

>ICORNSdFr 

4A Market Hill, 
CAMBRIDGE CB2 3NJ. 



Flca-sc rush mc my frf c 
literature from Acornsoft. 

a Atom □BBC ptciAciick 

Name 



Address 



Postcode 



There's only one thing that can 
help you get the best out of 
your BBC Micro . . . 




The only non-commercial independent 
National BBC Microcomputer User group 

Please enrol me as a member of LASERBUG. I enclose a cheque/postai order for £12.00 for twelve months 
subscription /£1 .00 plus S.A.E. for sample copy. 

Name, 

Address ,.. 

Tel 

Please make all cheques/ postal orders payable to Laserbug and send to: 

LASERBUG, 

4 Station Bridge, 

Woodgrange Road, Forest Gate, 

London E7 ONF. 



t 

I 

.J 
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ATOM - BBC - DRAGON 32 



TWO NEW ARCADE GAMES 
FOR THE ATOM 



PAINTER 

A superb version of the 
popular arcade game. Fiil in 
the squares by guiding your 
animated man around the 
grid. Beware the "meanies" 
as they try to knock you off 
the girders, 

12K RAM Priced at only 
£6.dO 

TORPEDO RUN 

Another fdntasiic high 
resolution (clear 4) real time 
game for the "Atom". Can you 
complete your mission and 
destroy the enemy convoy? Will 
you return to a heroes' welcome 
or is Davy Jones' Locker your 
final rating p4ace!M 
5K Text 
6K Graphics Price £5.75 

ATOM HARDWARE 
UTILIKIT 
FOR JUST €18.40 ADD 22 BASIC 
COMMANDS AND FIVE 
FEATURES!! TO YOUR ATOM 
(SUPPLIED FULLY OOCUMEMTEO 
ON 4K EPROM) 

COMMANDS Redd; Restore: Dat^; 
Ton©; Kov X; Or: Disassemble; On 
Error; On Escape; Var; Hex; At; UtSt 
(cooifoHed list with up (r down scroll 
fociiityJ; Renombcr; find; Search fir 
Roptaco; Auto; Delete; Block Move; 
Coid; Warm. Fast. Slow. 
*1200 BAUD CASSFTTE 
OPERATING SYSTEM 
ADDITIONAL FEATURES 
V(&it>ie Load /Save: Audk> indtcation 
of successful Load/ Save; Extended 
Lines iH» up to 208 characters per 
linej; Auto R«p«at on all kovs (oxcopt 
Break & LockJ; Auto li$t of tine when 
an errof occurs. 

ON AN EPROM BOARD 

tf you atr^adv Hava an Eprocn fittad 
we supply 4 way and 6 way add on 
Eprom boards controlled by 
softwart. 

Prices 4 x £20.70 
6 X £26.45 



SPACE PANIC 

This is the most brilliant 
reproduction of an arcade game 
ever seerr on the Atom. It's 
addictive, it's fast, it's a game 
the whole family will enjoy* 
Clear the building of monsters 
by digging holes in the floors to 
knock them through. Try ill 
You too will be hooked by it. 
12KRAM Priced at only 

£6.90 

"ZOOrAC" 
ATOM ADVENTURE 

WIN eioo 

Following the success of ouf 1st 
Adventure Competition (winner 
shown belowK we have 
launched our second Adventure 
Competition (we have doubled 
the prize money as welU. 
"Zodiac" IS your greatest 
challenge yet from A&f. Solve 
the problem of this Astrological 
Adventure and you could win 
£100. Closing date 30 Nov 82. 
Full machine code program 
requires 12K RAM. 

Price £8.90 



wm^. 



OTHER ATOM GAMES 
(ALL 12K RAM) 



Death Satellite 


£6.90 


Cylon Anack 


£6.90 


Minefield 


£5.75 


Missile Command 


£6.90 


Polaris 


£4.75 


Pontoon 


£4.75 


Escape 


£5.75 






MICRO-LINK 

A & F's SHOWROOM & OFFICES 
NOW OPEN 

DRAGON 32 DEALERS 

WE HAVE A WIDE RANGE OF 

SOFTWARE AVAILABLE FOR MOST 

POPULAR MICROS. CALL IN AND SEE 

830 HYDE ROAD, MANCHESTER M187JD 

TEL: (061) 223 6206 



ISIS 



ADVENTURE COMPETITION 1 
Answers 1. A,F.S. Enlerprize 

2. Operation of Transfer Cabinet 

3. B.J.Q.L. 
Number of correct answers: 6 
Winner: Mr John Popplewell, 

Didsbury M2D DEA. 
Judged by: Your Computer Magazine and 
Mr M Fitzgerald, Director A & F Software. 



NEW 
BBC MOD 'B' 

FROGGER 

This is as good as any other 
software "Arcade" game 
written for the BBC Model 
'B\ If you have played it fn 
the arcades save your 
money — after 35 games 
you will have paid for this 
superb reproduction of 
Frogger. 

BBC Model 'B' Price only 
£6.90 

OTHER BBC TITLES 

Early Warning — BBC 

Model 'B' £6.90 

Lunar Lander — BBC 

Model 'B' £6.90 

Road Runner - BBC 

Model'B' £6.90 

Tower of Alos - BBC 

Model'A' £6.90 

ALL ORDERS TO: 

A €r F SOFTWARE 

830 HYDE ROAD 

MANCHESTER 

M18 7JD 
24 hf Accesss/Sarclaycard 
service (06!) 223 6206. All our 
products am guaranteed for 12 
months and are In stock now. 
All prices include VAT, Post €r 
Package. Overseas clients 
ptease add 10% PbP, 
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ZX81 & 16K 

THE TOMB OF 

DRACULA! 



SIDHOAROR 



n 



SNAKE...HITCH-HIKER...REVERSI... 

...CUBE ASTEROIDS... .LOCOI 

MEiflORY KnS...CHESS...DiSASSEM 



\ 



AD¥mtTURB GAMEI 



Occupying over 13 '^ K of memory, a superb 3D graphics 
adventure game for the ZX81 with 16K RAM, for only 
E3.MI Enter Dracula's tomb at 30 minutes to sunset 
,,, wander through the tomb's pre-mapped 300 vaults 
in search of the fabled Vampire's Treasure ... pick up 
valuable silver stakes and use them to defend yourself 
against the lurking horrors ... ghouls, zombies, pits of 
primaeval slime ... See them all on the ZXSTs plan of 
the tomb ... when it will let you! Take a chance on a 
Mystery Vault ... if your dare! And all the time the 
minutes are ticking by to sunset . . . when Dracufa rises 
from his coffin and comes after you! Each of the 
infinite levels of the tomb has its own 300 vaults ... go 
as deep as you like, the Prince of Darkness will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever you choose. 

Price of only £3.% includes ready-to- load cassette with 
library case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not delighted! 
Send cash, P.O. or cheque to: 

MOVIEDROME VIDEO (DEPT. YC6) 

19 Leighton Avenue, Pinner, HA5 3BW. 




i( B.B.C.MICRO 

mODB 




-c «tN. 



»-Hikttr' is a great adventure game based on 
irharacters from the book 'Hitch-Hikers Guide to 
the Galaxy '« A fascinating game to test your skill 
and wits whilst trying to collect five objects 
scattered around the Universe located tn such 
places as the 'Restaurant at the end of the 
Universe', 'Arthur Dents Housed and Belteguese 
Spacedrome'. Directions can be found in the clues. 
An intriguing game that can create hours of fun, 
£5.8(WfAT 



in our opinion the best 
BJ.Csoftwaie in toivn! 




'M'VNUj-f:! 



16M^yside,CNpperfiekt 1 



ZX Business Software. 

ran SMALL BUSINESSES AND THE SELF EMPLOYED 

Business Bank Account this program enables you to 
make debits under 1 1 subheadings. Statements include 
totals of ail subheadings. £8.75 

Sales Day Book: for all your invoices, this program will 
enable you to prepare statements of outstanding 
invoices. Program will also calculate VAT. £8,75 

Purchase Day Book: keeps a complete record of all 
your purchases under 11 subheadings. The program 
will also calculate and deduct VAT. £8.75 

Quarterly Analysis: quarterly totals from Bank 
Account. Purchase and Sales programs can be 
analysed with this program. £4.75 

All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
returns and annual accounts for your accountant. 
These programs can also be used by companies not 
reg. for VAT. 

Business Pack: incl. Bank Account* Sales and 
Purchase programs. £25 

Please specify memory size when ordering for your 
ZX81. 

All prices include VAT, Post & Packaging. For details 
send S,A.E. to: 

TRANSFORM LTD., 

41 Keats Ho., Porchester Mead, Beckenham, Kent. 
Ter: 01-658 1661 




Wwt^ FOR THE 

^ :^^ QUALITY rirnrsi 

SOFTWARE LzJUJLn 

hMh -*^ MICRO 



GALAXJANS (32K) £6,50 

Fast action version of the popular arcade game. 4 types of 
Gafaxians (in 3 inrtiaf screen formations) swoop down individually 
or in groups of two or three. 6 skill levels, hi-score, rankings, 
bonus laser bases, increasing drfficulty, superb graphics and 
sound effects. 

tNVADERS(32K)£6.50 

Superb version of the old classic arcade game with a few extras. 
48 marching invaders drop bombs that explode and blow away 
your defences and 2 types of spac^hip flyover dropping large 
bombs which penetrate through your defences. 6 levels of play, hi- 
score, rankings, bonus laser bases, increasing difffculty, superb 
graphics and sound effects. 

SPACE FIGHTER (32K) £6.50 

Arcade-style game based upon features from DEFENDER and 
SCRAMBLE. 5 types of menacing aliens fire at you and may 
attempt to ram you in separate attack phases. Fuel dumps, 
repeating laser cannon, smart bombs, asteroids, 6 skiH levels, hi- 
score, rankings, sound effects, 

CENTIPEDE (32K) £6,50 

Another incredible arcade-type game, featuring mushrooms, 
snails, spiders, flies, and the centipedes of course. Excellent 
graphics and sound. 6 skill levels, hi-score, rankings^ bonuses, 
increasing difficulty. 



WE PAY 25% ROYALTIES FOR HIGH QUALITY PftOORAMS Add 50p p«f order for PbP, 




SUPERIOR SOFTWARE. 
Dept. YC1, K,4 . 
69 Leeds Road, \^^ wVt 
Bramhope, Leedsr\<^|f^*OFpe^^ 
Tel: 0532 842714 ,,^:>-Z^^'^''^'^,< 
^U\p=r 
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MICHAEL ORWIN'S ZX81 CASSETTES 

The best software (by various authors) at low prices. ^ 



QUOTES 

"Michael Orwin's £5 Cassette Two is very 
good value. It contains 10 stolid well designed 
games which work, offer plenty of variety and 
choice, and are fun." 

from the ZX Software review in 
Your Computer, May '82 issue. 

**\ had your Invaders/ React cassene ,.. I 
was delighted with this first cassette." 
P. Rubython, London NWW 

'*\ have been intending to write to you for 
some days to say how much I enjoy the 
games on 'Cassette One' which you supplied 
me with earlier this month." 
£ M, London SW4 

"I previously bought your Gazette One and 
consider it to be good value for money I" 
Richard Ross-Lang/ey 
Managing Director 
Mine of Information Ltd. 



CASSETTE 1 

{eleven IK programs) 

machine code:^ 

React, Invaders, Phantom aliens. Maze of 

death, Ftanet tander. Bouncing letters, Bug 

splat. 

Basic: 

I Ching, Mastermind, Robots, Basic 

Hangman. PLUS Large screen versions of 

Invaders and Maze of Death, ready for when 

you get 16K. 

Cas$ene One costs €3.80. 



CASSETTE 2 

Ten games in Basic for 16K 2X81 

Cassette Two contains Reversi, Awari, Laser 

Bases, Word Mastermind, Rectangles, Crash, 

Roulette, Pontoon, Penny Shoot and Gun 

Command, 

Cassette Two costs C5. 



CASSETTE 3 

8 programs for 16K ZX81 
STARSHIP TROJAN 




Repair your Stership 
before disaster strikes. 
Hazards include 
asphyxiation, radiation, 
escaped biological 
specrmens and plur^ing 
into a Supernova. 



STARTREK This version of the well known 

space adventure game features variable 

Klingon mobility, and graphic photon torpedo 

tracking. 

PRINCESS OF KRAAL An adventure game. 

BATTLE Strategy game for 1 to 4 players. 

KALABRIASZ WoKd's silliest card game, full 

of pointless complicated rules. 

CUBE Rubik Cube simulator, with lots of 

functions including 'Backstep' 

SECRET MESSAGES Th^ message coding 

program is very txJp qexi jf. 

MARTIAN CRICKET A simple but addictive 

game (totally unlike Earth cricket) in machine 

code. The speed is variable, and its top speed 

is very fast. 

Cassette 3 costs £5. 



CASSETTE 4 

8 games for T6K 2X81 



ZX-SCRAMBLE (machine code) 




Bomb and shoot your way through the 
fortified caves. 



GUNFIGHT 

(machine code) 



INVADERS 

(nnachine code) 





GALAXY INVADERS (machine code) 
Fleets of swooping and diving alien craft to 
fight. 

SNAKEBITE (machine code) 

Eat the snake before it eats you. Variable 

speed (very fast at top speed) 

LIFE (machine code) 

A ZX81 version of the well known game. 

3D TIC-TAC'ONE (Basic) 
Played on a 4 x 4 x 4 board, this ts a game for 
the brain. It is very hard to t>eat the computer 
at it. 

/ of the 8 games are in machine code, 
because this is much faster than Basic. (Some 
of these games were previously available from 
J. Steadman). 

Cassette 4 costs £5. 



Recorded on quality cassettes, sent by first class post from: 

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL (maif order onty phaset 



ARE 






YOU A ZX81 USER WHO'S NOT 

PLAYING GAMES? 

ECR 81 DATA RECORDER SAVES AND 
LOADS YOUR PROGRAMS EVERY TIME! 

The ECR81 Enhanced Certified Recorder from MONOLITH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written onto the 
tape and that optimised signals are received by the computer. 




£47.§2 

Including VAT. 

complete 



# Each ECR81 comes complete with its own individual 
certification tape, tested and serial numbered to prove your 
machine reliability. 

# Mains Operation only. 

# Mains & DIN connector leads provided. 

# Certification of tape head alignment - height and azimuth, 

# Certified tape tension, torque and speed. 

# Fast forward and rewind tape search controls. 
The ECRSt is also suitable for Sinclair ZX80 

# Please allow up to 28 days delivery . • The ECR81 is 
backed by our 14 day money-back option. 

MOIMOLITH 

electronic products 

T«4«phorfta: Crewkerne 04S0 74321 Telex; 46306 



THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION 
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 



To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET | 

, Please supply mc with: 



— .,. ..tOtyJ MonoNth ECR 81 Enb»nc«<l Ccftrf j«d Rtoord«r(i) 

to be u«d with my ZX8i 



I ilfo enclose postage & packirtg per recorder 



I 
\ 
I 

I 

I 
I 



Price 



£47.50 

lEachj 



£2^ 



Prices include VAT 



Totirf 



1 



Please print 

m.^>.m,;m,wm.. I I I I I I I I I I I I I 1 1 I I I I I I M ! 

Add,«s I I I I M M M I 1 ! I I I [ I I M 

M I I I I I I I I I I 1 1 I M I I I 1 I I I I I I 1 I 
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QCP- FORTH! 

♦FULL FIG-79 STANDARD 
(NON-DISK) 
♦FASTER THAN BASIC 
♦EASIER THAN MACHINE CODE 
♦SUPPORTS ZX-PRINTER 

Fortti, fQf tt^osa who are not a1rea<}y converts^ is p0fha[>s the closest yet 
to the ultimate aU-purpos* computer language. It is designed to be fast, 
portable »nd extmrntty flexibte. A FORTH program consists, largelv, of 
def^ttions of now FORTH words, ensbfing a user to develop a unique, 
application on^ted, vocebularv- It is even possible to alter the syntax 
to suit your application (of just your styla of programlK 

♦TAPE & DOCUMENTATION ... £10 
GAMES PACKS 1&2 

Pack 1 mciudes: Space Torpedo, Reverse, M/C Life and more. 
Pack 2 includes: Robot chase, Nim, Music, Mini Adventure etc. 

UTILITIES PACK 

Enhance your BASIC Programs with this set of useful machine code 
routines. 



GAMES PACKS 



. £6 each 
£5 



UTILITY PACK 

•♦•COMING SOON*** 

PILOT: the educational language 

ALL PRICES INCLUDE VAT & P&P 
QUALITY STACKABLE CASSETTES 



Duasar CompuiaViDnak 
Paraphernatia 



X 



"V 



lie MERCIES ROAD • UXBRIOGE > MrDDLESEX 



Campbell Systems 



The very best in machine code for 
SPECTRUM and ZX81 



Spectrum 16K GULPMAN ganrre of the xxxMAN variety, with 15 
mazes, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, 
choice of joysticks controf. "An extraordinarily good program" 
raves Boris Allan for Popular Computing Weekly . We think you 
will agree. £5.95. 

Spectrum 48K MASTER FILE business/domestic filing and 
reporting system. So flexible it is equally usable for your mailing- 
lists, catalogues, stock control, text extracts . . . applications are 
endless. Fully user-defined data and report display formats, 
dynamic variable-length file, records, and data items. Fully menu* 
driven, with powerful search facilities, sorting, total/ average, 
update, multiple independent files, printing. Yes, we aim to 
support Microdrive when Uncle delivers. Nearly all the 8K we use 
is machine code, so you get 32K per file. Comes with example file 
and 12-page manual, £15.00. 

Spectrum SPDE 16K Disassembler and Editor, as used by other 
2X professionals, and we used it to develop the above. £5.95. 
2X81 16K GULP 1) almost identical spec to GULPMAN, £4.75. 
ZX81 16K to 64K THE FAST ONE is the predecessor to 
MASTER FILE and is in use all over the world now. Specification is 
very similar to MASTERFILE. £12.00. 

4// programs supplied double-recorded and mailed 1st class by 
return. Prices include VAT and postage within Europe. SAE for full 
list 

CAMPBELL SYSTEMS {Dept YC) 
15 Rous Road Buckhurst Hill, Essex iG9 6BL, 

England 



SOUND with ZX-SI! 



^ MAKE AMAZING SOUND EFFECTS WITH 
YOURZX-81 




9»i 




J 






^ 



£25.95 THEZONX-81 

ifKlp&p&VAT 

The ZON x-8] SOUND UNIT IS completely self-contolned and 
^peciolly designed for use with tne Tk-^V \\ jusf plugs in - 
no dismontling or soldering. 

No power pack, batteries, leods or other extras. 

Manual Volume Control on ponel - omple volume from built-in 
loudspeoKef. 

♦ Standard ZX-Sl - 16K RampocK or printer con be plugged into 
ZON X-81 Sound Unit wltt\out affecting normal lt,^\ operation 

» Huge fonge of possible sounds for gomes or: Music. 
Helicopters. Scl Fl Spoce invoders. Explosions, Gun-sho^s, 
Drums, Planes, Losers. Orgons, Bells, Tunes, Chords etc., or 
whoiever you devise! 

« Uses 3'Channel sound chip gMng programme control ot pttcti. 
volume of tones and noise, ail with envelope control 

» Easily odded to existing gomes or progrommes using o few 
simple "BASIC lines. 

FULL instructions with many examples of how to obtcin effects and the 
programmes, supplied Fully Guaranteed 




ANIROG Computers 



CO-OP CRAWLEY 

VIC 20 AUDIO CASSETTE INTERFACE us«S earphone and microphooe sockets of 

tl^e recorder - bu 1: and tested ClO;50 * Motor control via triv switch €3 extra 

NEW RELEASE FOR VIC 20 

SPACE RESCUE - Rescue ihe survivor^ stranded on a devastated star base. Blast your 

way through fast movirKj debries to tand, rescue ^nd return to docic with rmithcf ship. 

Action packod, soiid machirw code programme with hires craphic and extended screen 

C6. 
ORACUIA • Enter Dracuta's CastJe before he wakes up. Solve the adventure quickly 
and dnve a stake through his heart. Mgiti screen Hi res. of^phic adventure game (iK> 

£6. 
PACK OF SEVEN iVOl 1J Value for money 98n>es package for unexpended viC 
£6. 

PACK OF SEVEN (VOL 2J • Games for expanded i3KI VIC £6. 
SCRAMBLE (3K} * FyU machine code programme. Seven ver$ioAs to complete with 
mcfeasing drfficulty. Hi res graphscs • £6. 

We have probably tfie largest selection o* software lor; 

VIC 20 SPECTRUM BBC MICRO DRAGON 32 

AuihOf«sed dealers for Commodore - Bug Syte ■ Audiogenic Uawa soft - Rabbet - 

Adda ' Ask - Romic Computer Room Silvcrsoft Softec • GKC and many many 

others. 

See thts huge collecton of software and VIC 20 • COMMODORE 64 - and DRAGON 

3E2 at our ROAD SHOWS on SUNDAYS - 12.30 to 4.30 o.m. 

NOV 21ST YE OLDE FELBRlOGE HOTEL. NR.EAST GRINSTEAD. SUSSEX. 

NOV 28TH * THE KINGS HEAD HOTEL, CARFAX, HORSHAM. SUSSEX. 

DEC 5TH - THE PUNCH0OWL MOTOR HOTEL, REJGATE RD (A25J DORKING. 

SURREY. 
DEC 12TH - THE CHeOUERS HQTlL. BRIGHTON RD (A23I HORLEY. SURREY 

SEND S.A.E.FOR CATALOGUE. PLEASE STATE THE 

COMPUTER TYPE 

ORDER 2 OR MORE OF SOFTWARE FOR 7.5% DISCOUNT. 

SPECIAL XMAS OFFERS 

MAIL ORDER Payment by cheque, P.O. Visa or Access 

26 BALCOME GARDENS, HORLEY, SURREY. 
TEL: HORLEY (02934) 2007/6083 



[ Access j 
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THEATOM MAGIC BOOK 

By Miice Lard. A wealth of gamts ^nd oi^er pfograms: 
StOfln^ ^eech in your ATOM^ convening programs wfinan in 
othe' BASICS, and many more useful software & hardware 

ttps. „„.. C5.50 

GETTING ACQUAINTEO WITH YOUR ACORN ATOM 

By Tim HartneD & Trevor SherpJes- 80 programs incFudtng 

draughts- ...., €7.95 

PRACTICAL PROGRAItfIS FOR THE BBC COMPUTER & 

ACORN ATOM 

By Oavid Johnson- Oavies „. £5.95 

ATOM CASSETTES 

We stock a selection of tbe besi: our latest being CAAD: 
Muncher - Mancala ^ Target ■»• LIFE 7K. 4 great programs 
on one cassette for only „.„., ....,,., £6.00 

RAM FOR YOUR ATOM (Or other 1 MHz 6502/eBXX 
machine) 

1 6 or 32 Bytes: expand your ATOM to 28 or 38K RAM. Edeal 
for Wor<j Processing. Chess programs & Business software. 
Compatible with other Atom software & hardware including 
the disc drive. To fit inside the ATOM or Eurocard rack 
mounting. Some tvp«s run from a single ^5V supply. S.a.e 
for details. 

NEW!! ATOM ROAM BOARD MZ 165 ... £35.00 inclusive 
Allows software swtiching between up to 3 utility ROMs and 
also 4K RAM fitted so you can load your own 'utility' 
programs from tape or disc. Simple plugs into sockets on 
ATOM board 

All pfices inclusive of U.K. P & P & VAT where applicable. 
Overseas customers please 9(^ C 1 50 surfer mail 

TIMEDATALtd. DeptA 

57 Swallowdate, Basildon, Essex SS16 5JG 
Teh (0268) 411125 (Mon-Fri) 





DAlA^ 



EXPLORING SPECTRUM BASIC 

Mike Lord's latest book takes the reader beyond 
the Sindair Manual, It contains a wealth of 
programs and explanations of Spectrum BASIC 
programming techniques. Topics include writing 
games programs, personal, business and 
engineering applications, and utility programs. 
Worth far more than ...,., C4.95 

THE EXPLORERS GUIDE TO THE ZX81 

Mike Lord's acclaimed book for the ZX81 
enthusiast. Includes games, business, engineering 
and utility programs for both IK and 16K 
machines, an introduction to Machine Language, 
with a list of useful ROM routines, hints & tips, 
and hardware notes including RAM end I/O 
circuits, "of the greatest value" (ZX Computing 
review) , ...,., ...,,. £4.95 

MASTERING MACHINE CODE 
ON YOUR ZX81 

By Toni Baker; 180 pages of immense value to 
beginner and expert alike £7.50 

All prices include U.K. P & P - no VAT on books. 
Overseas customers add £1.50 carriage per order. 

TIMEDATALtd. DeptA 

&7 Swallowdale, Basildon, Essex SSt6 5JG 
Tel: (0268) 4t 11 25 (Mon-Fri) 
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SIR Computers Ltd. 

Agents for Acorn, Dragon and Torch Computers 



BBC Microcomputers 

Model A £299.00 

Model A + 32K RAM , £339.00 

Model B. . . . * £399.00 

Model 8 + Disc interface £479.00 

BBC Compatible TEAC Disc drives 

Single disc drive £249.00 

Dual disc drive £459.00 

Torch Disc unit 

This is a complete package including a Z-80 processor, 64K 
RAM, Dual disc drive and the CP/N operating systenn — fully 
compatible with all existing CP/M software. Requires a disc- 
upgraded BBC Model B, 
Torch disc pack £1,149.00 



Acorn ATOM 

8K ROM + 2K RAM £149,50 

8K ROM + 12K RAM ........ £179.00 

12KR0M 4- 12KRAM .£199.00 

16K ROM 4- 12K RAM £229.00 

1 .8 A Power supply , £8.50 

ATOM Disc pack £345.00 

Dragon 32 

Dragon 32 £189.00 

Dragon joysticks (pair) £19,00 



All prices are inclusive of VA T 

SIR Computers Ltd. 

38 Dan-y-Coed Road, Cyncoed, Cardiff 

Tel: (0222) 759015 



II 
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MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel: 022321044 



Telex: 817672 



EPROMS 


ESOOFsmHy 


MEMOR 


ES 


2708 20Qp 


6502 


375p 


2114LP-2 


9flp 


2716+W 200p 


6520 


285p 


2114450 


85p 


2732 385p 


6522 


37Sp 


4116-150 


90p 


2S32 365p 


6532 


520p 


4116-200 


88p 


2764 120Dp 


6545-1 


900p 


4816^2+5V 
4164-200 


25Qp 
410p 


BBOOFamiiv 


Z80 Familv 


r 


6116150 


3S0p 


6800 270p 


CPU 


315p 


5516-250 


6%ip 


6802 325p 


ACPU 


Mp 






6810 nop 


CTC 


270p 






6809 SSOp 


ACTC 


2S0p 






68S0 135p 


PIO 


340p 






6821 llOp 


APIO 


3fi0p 







We supply 74LS TTLs, CMOS 4flOD Diodes. Transistors, etc, etc. All components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Spedal 
prices for volume enquiries. Please add £1 post and packing plus VAT at 15%. 
Minimum order £15.00. 



GCC ELECTRONICS 

18 CLAYGATE ROAD, CHERRY HINTON 

CAMBRIDGE CB1 4JZ 

TEL: 0223 210444 TELEX: 817672 



», -'V^ 



As seen oh BBC TV "Computer Programme" 

* BIG EAR^^ V<^'v*<^ 

SPEECH 
INPUT 

FOR ANY \m sP^ew r^cognujo^ 

COMPUTER '* ^^^ ' 

Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. 0y|Q 
BUILTTESTED& GUARANTEED ONLY Z»4%# 

PLEASE STATE COMPUTER: UK101, SUPERBOARD, MASC0M2. 
Vic 20: Micron, ZX80/81. PET, TRS80, M280K. APPLE M BBC MICRO 



ZX80 ZX81 

MUSIC SYNTHESISER 

+ 16 LINE CONTROL PORT 



Play 3-part music» sound effects, 

drums etc. Full control of attacks decay 

and frequency. Input/Output lines provide 

control and monitor facility for Home Security, Robot Control, 

Model Railway, etc. etc. Works with or without 16K RAM, 

Add keyboard to make a live performance polyphonic synthesiser! 
Full instructions/software mcluded. #%^ #v ^#% 

AMAZING VALUE AT ONLY £19.50 (KIT) 

£25.50 (BUILT) 



Extra 23 way connectors at £2.60 

The "Composer" Music Program fl6K)£7.40 



COLOUR MODULATOR 

RGB in, PAUUHF out (not for ZX) 



KIT £12 
BUILT £18 



UK101/NASCOM COLOUR GRAPHICS 

Inc. Modulator. Stili the best selling system! 



KIT £45 
BUILT £60 



Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 



AH enquiries 
S.A.E. please 



WILLIAM 
STUART 

SYSTEMS Ltd 



Dower House, Bilfericay Road. 
Herongate, Brentwood, 

Essex CM 13 3S0 

Telephone: Brentwood (0277)810244 



VfSA 



6 CORKSCREW HILL 
WEST WICKHAM 
KENTBR4 9BB 

Mail order only K Day^ dei'tvtry Pfic^ 
■ncfude VAT & P&P SAE for more details 



r 



~^ 



MACHINE CODE 

DEBUG/ 

DISASSEMBLER 

•Enter, Run, Detxtg muchfnG code pros^^^^- 

•CoT^patibfo with Bdsic. 

•Breafcpoints »nd Registers Display. 

•Dtsass«firtb*y lo scretn and /or ZX Primef. 

•Number convenet - Hex /Dec -Hex. 

»16K and -^K vefs-on*. on one casscue * 30 page manual. 



I ; 



Spectrum 
Monitor 



£7.50 



Spectrum 
EDITOR/ ASSEMBLER 



16K & 4SK on same cassette 
with fu 1 docymontaiion 



£8.50 



A POWERFUL a ESSENTIAL rttachine code programming aid 

Ma>or features of (his ouiSTSnding A^cmbler include: 

EDITOR with Auto Lif>e Mumbefing: 40 Column screen dtspiay. tabulated Into M6t for 

easy reading: 5 character Label Names: simple Line Ediirng and Cursor Control: 

SAVg/LOAO Text Buffer to cassene: output to 2X PRINTER. 

TWO* PASS ASSEMBLER accepts aft ZX80 mn^montcs (plus many unpub^h^d 

mnemonics}: Decimal or Hox numbers: s»mpl« afithmeiic on operands; Assemb^r 

Directives - ORG, END, DEFB, DEFW, DEFS, DEFL, EQU, DEFM. 

WE CANNOT FULL Y DESCRIBE TH/S IMPORTANT UTfL/TY HERE. AND AS^ YOU 

TO SEND S,A,£. FOR COMPLETE DETAILS OF TH/S AND ALL OUR PROGRAMS. 



SCREEN 
KIT1 



MORE POWER TO YOUR SCREEN 

in all your BASIC Programs 



BORDERS any size, anywhere on screen SCROLL in ail 
4 direc:.ors. CLEAR and REVERSE PART OF SCREEN. 
FLASHING CURSOR anywhere on screen - simulates INPUT. 
DATA FILES SAVE & LOAD Basic vanabl&s: DoubJe Speed. 

880 bytes machine code for I NST AM T RESPONSE Becomes part of Basic Program . 



£5.70 



MACHINE CODE DEBUG/ MONITORS 



IZX-MCI 



£7.50 



4K to 64K 

•ENTER. RUN, 0E8UG m9ch\m code 

programs 
•SAVE, LOAD, VERIFY at double speed. 
•BREAKPOINTS and REGISTERS 

DISPLAY. 
•Self contained - cannot be used with 

Basic- 
•CasscTte plus 36 page manual. 



£6.95 



IREMLOAD] 

16K to S4K 

•A version of ZX*MC without the 

Save /Load /Veftfy facility. 
•Compatible with Basn;. 
•CREATE A REM LINE of any length. 
•BREAKPOINTS and REGISTERS 

DISPLAY- 
•Cassette plus 30 page manual. 



Illlllllllll 



s X^^ "WINGED AVENGER" m 

^"^ "RENUMBER" g 

^ SPECTRUM VERSIONS g 

^="WINQED AVENQER" ^S 

^=FBst and furious SPECTRUM version has SOUND and defined GRAPHICS, 7 LEVELS, ^= 
^=g3 WAVES. MOTHER SHIP, HIGH SCORE. Spectrum or I6k 2X$1 at £4.60. = 

^5" 00 NOT PASS GO" ^= 

^=RENAMED under protest, A simulation of THE bett t«IKna board oarne. You kfww Perk^S 
^^Lane and all that. Up to six p(ay«ri all board feftturet handled by the ZX8t. No cheating — * 

sssr aliQwed. C6.$5. SSB 

^E'TRADER JACK" = 

— Ar adventure trading game. Are you hn entrepreneur. Can you beat the system. All the ^^S 
sssDEC^SiONS are vour^. Stand or Fill, Usee all but a few BYTES of l6»c. Are you as good:=S 
^5 as you think! £S.te. ^g 

^=;;,GREATE8T GAMES NO 1" ^S 

s^s TEN Yes lOoood games on one tape, intended for XMAS but reedy earty. Moet S^ 

^=coni«in MACHINE CODE, all vworth playing. MecMaxe, GoWef, Aetro Oefer«ler, ^S 

^^Vamp^res, Su;Dde, Minefield, Frogter, Stemeker, Dictator and Somber. Only 56p a ^^ 

^^ame. A good buy at £5.00. ^= 



:s— A dffoaon^ program thai s<te at the beginning of iix»e cheaper COO/BO'S. When set up ^^ 

a=M ENU liSTs program TlTLE$, POSITION on TAPE, arKJ the LENGTH of el programs. ^S£ 
^SNc-^ you can put a whoJe LIBRARY of PROGRAMS on one tape and find them quickly. ^S 

^s At £3.50 it wifpay for iteeH. ^S 

^•ADVENTURE IN TIME" ^ 

^=Not for the frrst timer. A 16k ZX81 to run an adventure of around 60k. The moai ss 

^^ extravagant game for the ZXSl . Only £8.00. ^^ 

^"RENUMBER DELETE" ^ 

^=M,'CODE, a fas: ar:d efficieni program renumbers a<l RUN'S, GOTOs, GOSUB's, ^S 

^=LlST's, LLIST's Renumber or Delete aU or BLOCKS, Only £4.96. ^S 

^S'^dl TOOLKir- ^s 

SSS! 3 further features added to RENUMBER DELETE. Decimal M/CODE toader, rtandles ^= 

^^LABELS %r\<i TEXT, with EDIT features. 1 si REM Expander, instantly exparx! the 1ft ^^ 

^s REM ready for the LOADER to ftM. MEMORY LISTER fnsiant display of 66 BYTES and T 

S=S L0CAT1QNS. Page forward or bacit at a single KEYSTROKE. €6.95. ^^ 



■^ R- These reduced prices only till XMAS. All ZX8t programs need 16k. Submissions 
^2Wanted SPECTRUMOR 2X81. 



m WORK FORCE 

= 140 Wilsden Ave., Luton, Beds. 
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SINCLAIR 
COMPUTERS 




UK prices are shown first. Thft bracketed prices are export pficos which include insured 

air- mail postdgo to all the countries of Europe ir>cludin^ Norway, Sweden, FlnlarKJ ^nd 

Denmark. For overseas customers outside Europe an extra £5 posta^ pSf item is 

charoed. 

2x81 C43.43(C5a). 2x printer £52 J 3 (£61 K ix spectrum 16K £152 (£160 L zx spectrum 4SK 

t202 (C2tOK zx mtcfodrive n/a (n/at. zx r*232 n/a In/aL 5 printer rolls £10.43 (£16L 

Ram packs:- leK £26,04 (£31), 32K £39 (£4t». 56K £49 (£51 h 

DRAGON 32 £199 
COMMODORE COMPUTERS 

Commodore 6^ £239. V*c 20 £130. K.t lo allow the use of an ordirvory cassette recorder 
£6. Vic 20 cassette recorder £36.50. High resolution graphics cartridge £27.95. V*c printer 
£T7S Wc stock most accessories. 
GENIE COMPUTERS 

New colour Geric £173.50, 16K ram card £44, light pen £15. Accessories for Gense 1 and 
Genie 2:- EG3014 32K £189. Disc 6tive% singte £199, dua» £36$. Double density 
convener £72. High resolution graphics £82. Printer interface £36. 

UK101 AND SUPERBOARD 

32 X 48 display exparvsion ktts UK 101 £9, Series 1 Supofboard £14. 32K memory 
expansion board £60. Cegmon £22.50. Word processor prog £10. Contronics interface kit 
£10. Cased disc drives with DOS vngle £275, double £41 S. Stand alono floppy disc 
controOlH' £85. "^ 




PRINTERS 

Buy ony of the oeiow and get a free interface kit artd word processor program for UK101 
Of Superboard. Epson MX80rr3 £349. Epson MXS0T3 £319. Epson MXlOO/3 £429. 
Seikosha GPIOOA £199. OKt MicroJinc 80 £235. OKf Microfine S2A £333. OKI Microtlno 
83A £446, OKI MicroIine84A £799, 

5V POWER KITS 

Fully stabilised 5V compuief and TTL powder kits. 1.5A £7*83, 3A £12.17, 6A £20.87. 

SHARP COMPUTERS _ 

We can supply Epson MXeO and MX 100 printe*^ to run direct fro*n the M2S0K (i/o box 

not needed* for £39 plus printer price. We also special^ in interfacing printers to the 

MZ80, MZaOA and MZ80B both with and without the i<'o box. 

SWANLEY ELECTRONICS 

Dept YC, 32 Goldsat Rd., Swanley, Kent BR8 8EZ. 

Tel: Swanley (0322) 64851 

Pos(9g^ £f Of* Sincf^if produces tUKK d.SOon other computers, £4,50 on printers wnd 
SOp on other orders. fH&ase &<fd VAT to sff pnccs Otftci^i credit and overseas orders 
wef€ome. 



In stock now > 
at Twickenham's ^) 
official BBC/Acori 
dealer & service 
xentre 



W[D0 






Model 
A&B 




plus all the extras: 

Printers + Monitors + Disk Drives 

+ Cassette Drives + Software + Books 

PLUS VfC-20 Cassette decks, games 
cartridgesr^ tapes in stock! 

Always available -a wide range of micros, 
software, printers, peripherals and books 
- send SAE for latest lists 

TWICKENHAM 

COMPUTER CENTRE LTD 

n Heitb Rtf Tuictcftiiaii) Mkt^iTWI 48W 107-892 7896/01-891 16121 




HILDERBAY LTD 

Professional Software 



48K SPECTRUM SOFTWARE 
NOW AVAILABLE! 

Payroll £25 
Stock Control £25 

Tape recorder suitable for microcomputer use, aligned 
and tested on computer signals £22 + £2 p&p 
Hilderbay Loading Aid. Load your microcomputer 
from tape first time, every time! £5.95 

HILDERBAY 
SUMMER ZX81 SALE! 



Beamscan (beam analysis) ) 



Payroll 
Stock Control 



) £13 each 
) 



Optimax £20 until 21 Septennber 
Budget I & II £9 12 progranns) 
Time Ledger ) 



Critical Path ) 



£8 each 



Financial Pack 1 ) 



Gold 



) 



£5 each 



These progranns have been described and 
reviewed previously (and we can provide 
details). 

Comprehensive project planning package (PPP), 
comparable with software at five times the price! 
£138 (48K Spectrum or 48K ZX81: specify version). 

All prices include VAT, and are post fee. Sale 
prices are valid until 21 September 1982. Free 
updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

Holdco Ltd are no longer handling our advertising. 
Enquiries, ar^d orders: please contact us direciiy. 

Hilderbay Ltd 

Professional Software 

8/10 Parkway 

Regents Park 

London NW1 7AA 



Tel: 01-485 1059 



Telex: 22870 



(Our phone has been out of order for weeks: Britfeh Telecom 
haven't even sent a repairman yet. We apologise). 
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HOME COMPUTER USERS 

PRODUCT INFORMATION SERVICE 

Do you want the right computer for you? Do you want the right 
hardware? Or the right software? At the right price? If you're 
thinking about making a purchase but aren't sure just which 
product will suit you best why not seek a swift overall picture of 
what's around from us? Simply let us know what you're 
interested in and we'll send you a personal summary of what's 
available: facts, figures, suppliers, details. We'll also enclose as 
much manufacturers' literature as we can and add whatever 
related data we think might be worthwhile for you. We'll tell 
you of any special offers we're aware of, and even help you 
with your order is you wish. If we don't know how to answer 
your enquiry we'll try to find out; if we can't we won't take 
your money. Try us — we're here to help you make the right 
decision. 

SECONDHAND COMPUTER REGISTER 

We can also help H you want to buy or sell secondhand. We 
keep a register of currently available used computers and 
peripherals and send appropriate details from it to every 
interested enquirer. This advertisement appears in many 
computer magazines, which means a lot of people will read it. 
So, if you're looking for secondhand value write and ask us. If 
you want to sell, send us full details of what you have to offer 
and we'll do the rest. Registration costs £4 (or £3 if the total 
asking price is under £100), and will be maintained until you've 
sold. Each registration will be acknowledged. 

ALL ENQUIRIES COST £1 

Pfease send enqu/ms /registrations (indading cheque/POi U>: 

DAVID HEARTFORD 

91 High Street, Evesham, Worcs WR11 4DT 



SUPPLIERS: If we haven't contacted you please write to us. 




Express 

Programmes 

Company 



ZX 81 GAMES 

Cassette 1. tor Ik 

lO games incl. Destroyei. Kaleidascope, 
Sub Chase. Star Fighter Grand Prix Roulette etc 

£4.50 

Cassette 2, tot 16k 

3 games 3D Noughts and crosses 2 versions. 

one played on a 3x3x3 grid and one on a 

4x4x4 grid and Connect 4. 

£4.50 

Cable Extension Leads 

For connection of ZXSlto TV, Cassette Player 

Braided cable for protection Iiom external interference^ 

^2 Metre TV Cable£L50 07 Metre Cass Cable £L50. 

We oUm v0r7 competitlvd royalties on quQHty progiazumes. 
SbxkX SA£ tot fuU details. 

Prices inc. Postage and PacMng. 
Make cheqiies/ Postal Orders Payable tO:- 

EPC. 
Express Hoxise, City Road, 
BRADFORD BD8 8ER 
J^est Yorkshiie 





As a reader of Your Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 

To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, Including VAT, postage and packing, are as follows: 

UK £3.45 

Europe £4.00 

Rest of the World £5.00 



To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS, England. 

Please send me Your Computer binders at £... each. 

I enclose my cheque/postal order for £ made payable to IPC Business Press Ltd. 

Name 

Address 
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THE 



EQFTKIflBE 
Caj.J.ECTJai>1 



All ZX81 owners can now load /save a full 16K in only 29 seconds 
with the incredible Qsave hard ware /software combination package 
from PSS. 

Just look at these features: 

1. No hardware modifications are needed 

2. No extra power supply is needed 

3* Qsave is compatible with your existing tape recorder 

4. Qsave includes a verify feature to ensure successful saving 

5. No more wasted time waiting for programs to load or save 

Most important of all — Qsave is easy to use — simply plug the 
Qsave amplifier/filter unit between your recorder and the ZX81 (all 
leads are supplied) — Then load the Qsave software before you load 
a tape or key in a program. You can now save and reload a full 16K 
in only 29 seconds — ie. a data transfer rate of 4000 + baud 
compared with only 2500 on the standard ZX81. 

Revolutionise your programming now for the all 
inclusive price of only ... £15. 95 

Stop Press: 64K version of Qsave now available — £17.95 
Please state version when ordering 

NORMAL DELIVERY 7-14 DAYS FULL MONEY BACK GUARANTEE 



No matter what your nodds PSS has got 
th« program for you - 
From the dedicate<j Arcade Gamer to the 
person looking for an efficient filing system 

— you need look no further than PSS — 
we have the software you want . . . 
STAR PACK Includes Maze Drdg Race' 

— qurte simply the best arcade ^trm 
svatbbic, and 'Ghost' — an exciting new 
all machine code action game. We 
challenge you to find better. 
PROGRAMMERS PACK Two programs 
that take the strain out of programming 

— ZX Compiler' will translate a large 
subset of the basic commands and 
'Enhanced Basic' wdi handle an your 
renumbering, block ddeiion etc in 
seconds. An absolute must for the 
programmers among you. 

SPACE PACK for the would-be 
astronaut. Now you can have all the best 
space games in one package. Includes 
'Space Defender', 'Star Trek', 'Alien' and 
'Tailgunner*, Why pay more? 
HOME PACK Why not make a real use 
of your ZXSP With this pack you get 
'Autofilc', whfch is a highly versatile and 
efficient filtno System and 'Accounts', 
which dO€$ everything but pay your bills. 
Ideal progranr^ for use with Qsave. Once 
used you'll wonder how you ever 
nrtanaged before. 

AH our programs are C4.96 each, £6.95 fof 
two Of onfy £8. SO for any three. 



SEND CHEQUE OR POSTAL ORDER TO: 



PERSONAL SOFTWARE SERVICES. 112 OLIVER STREET, COVENTRY CV6 5FE. 
Telephone Coventry (0203) - 667556 





As a reader of Your Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use- 
To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows: 

UK £3.45 

Europe £4.00 

Rest of the World £5.00 



To: General Sales Manager, Room 108, Quadrant House, The Quadrant 
Sutton, Surrey SM2 5AS, England. 

Please send me Your Computer binders at £ each. 

I enclose my cheque/ postal order for £ made payable to IPC Business Press Ltd. 

Name. 

Address 
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^^m 



electronics 



Spectrum 



ABACUS CONTROLLER ZX Spectrum games 



'.^^ 



Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
2X SPECTRUM CONTROLLER: Single switch selection of 
SAVE, LOAD & AMP modes. Built in amplifier and loud- 
speaker boosts Spectrum sound output. Price £14.95 
ZX81 CONTROLLER: Single switch selection of TALK, 
SAVE, CUE 8- LOAD modes. Built in microphone/ speaker for 
fast and reliable program naming and cueing. Price C9.95. 

Air items in this advertisement can be viewed before buying at the Buffer 
Micro Shop, London. 



1, ANDROID PIT RESCUE: Rescue the trapped miners before 
'they are trapped in the flooding mines. 
Z ICEBERG: Steer your icebreaker through thickening pack- 
ice to pick up survivors. 

3. DESTROYER: Find and destroy the submarines before they 
sink the merchant ships. Novel use of sound. 

5. DOMAIN: Probably the best versions of "KINGDOMS" you , 
are ever likely to see. 

4. BATTLE: Destroy missile sites while avoiding mines and the 
enemy tanks that are out to get you. 

All Spectrum games have User Defined Graphics, sound, full 
colour and highscore. 



ZX81 games 



5. DEFENDER: A fast action machine code game with five 
levels of play, on screen scoring and highscore. 

6. AVENGER: Destroy targets on the planefs surface with 
bombs and lasers while fending off guided missiles. Machine 
code, five levels of play, time and highscore. 
Games 1 & 2 on one cassette price £5.95 
All other games price £4.95 each including P&P. 
All games are in stock and we guarantee to despatch them 
within seven days. Money back guarantee on all items. 



ABACUS 
ELECTRONICS 



186 St. Helens Ave, 

Swansea, W. Glam. 

Tel: (0792) 50282 




Only available from Flight Electronics Lfmtted 



1. Massive 64K memor y. 

2. 3 Dis pla y Modes:- 



al TEXT 



b ) 6 colour hi g h resolution graphics 
( 53760 pixel: 280x192 ) 



c| 1 6 colour low resolution gra phics 
f 1.920 blocks: 40x48 1 





(Oy phone Of poM) 

+ carriage (£4.95) + V.A.T. 

I enclose cheque/PO. for £ 

Nmnrn 



3. Sound via 8 ohm 2.25", 0.25 w speaker/am p. 

4. 6502 processor. 

5. Ap plesoft compatible, BASIC. 



6. Cartridges for ASSEMBLY. PASCAL, FORTH available 
soon. 



7. ACCESSORIES: 40 character gra phics. 1 50 Ipm 



Thermal Printer, Games packa g es, RS232C network 



interface board, flo pp y disk driver, sound /s peech 



s ynthesizer board, and many more on the wa y. 



FUGHT ELECTRONICS LTD. Flight House. Quayside Rd, Southampton. 
Hants S02 4AD. Tel: (0703 1 34003/27721 . Telex: 477793. 







1 




r rrr gpr pjr ppjr 
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A GOLDEN OPPORTUNITY 

FROM 
COMPUTER RENTALS LIMITED 

Here at Computer Rentals, we want to see your ZX81 and Spectrum programs. If you have 
written some software, don't waste it on a small audience of family and friends. Send it to 
us and we will take a good look at it. If we like it, we'll publish it, leaving you nothing more 
to do than cash your royalty cheques. Your program can be on any subject: Games, 
Education, Business, Home Finance ... if you can think it up we are interested. What's 
more we don't pay meanly. We want the best and we are willing to pay accordingly. We can 
offer a royalty of £1.50 for each cassette sold and when you think of the size of the market, 
you can see how generous we are. Don't be put off before you get your work in the post, 
just send your cassette away with some instructions and a stamped addressed envelope. After 
all, you have nothing to lose but the postage, and all to gain from our marketing. 

Send to: 

Computer Rentals Limited 

140 Whitechapel Road 

London £1. 




WHAT PEOPLE ARE SAYING ABOUT OUR . . . 

BBC MICRO GAMES 



"... I bought all your tapes to date 
for the BBC Micro and I think they 
are just super, especially STAR TREK, 
and the sound effects in CANDY 
FLOSS really made me sit up' Well 
done and keep them coming". 

J. S.. Paisley 



" . . , I was very impressed, not only 
with the cassette, but also at the 
speed at which it came*" 

— RX., Cheshire 



"... I must congratulate you on 
your MUTANT INVASION cassette. I 
have had it for two weeks now and it 
is really superb. Incidentally, I have 
beaten your high score of 4,500 — 
mine is 7,580.i'*^ 

— S.L., Berks 



AND NOW LOOK AT OUR LATEST CASSETTESI 



CASSETTE EIGHT 

Model A Invaders 



Cassette Eight contains Mode! A 
invaders. A superb fuU feature 
machine code teletext colour 
graphics version of the popular 
'Space Invaders' arcade game 
for the Model A BBC Micro. 
Choice of Invader and Missile 
speeds. FAST, SMOOTH AND 
GREAT FUN! 

Only £4.95 inc. 



Cassette Nine contains Model B 
Invaders. A superb fuli feature 
adaptation of the arcade 'Space 
Invaders' game in machine code 
and high resolution colour 
graphics, for the Model B BBC 
Micro. Choice of Invader and 
Missile speeds. OUITE SIMPLY 
THE BEST. 

Only £6.95 Inc. 



CASSETTE NINE 

Model B Invaders 




Actual screen photo 



Actual screen photo 



NOT FORGETTING THE REST OF OUR FANTASTIC RANGE 



FOR MODELS A AND B 

Cassette One: STAR TREK (8x8 Galaxy, Klingons. Phasers etc) 
and CANDY FLOSS, the tremendous new game 
everyone is talking about! Only £5.95 inc. 

Cassette Two: HANGMAN, KRYPTOGRAM, DICE, BEETLE, 
GRAND NATIONAL and MUSIC. Only a.95 inc. 

Cassette Three; MUTANT INVADERS (arcade game). Can you 
destroy the Mutants before they destroy you 
with their radioactivity. Only £5.95 inc. 

Cassette Four: BREAKOUT (arcade game). Superb version, 6 
skill levels, t or 2 players. Only £3,95 inc. 



FOR MODEL B ONLY 

Cassette Five: 8EEBMUNCH {arcade game). Our version of the 
'Pacman' game. Tremendous version contain- 
ing multi-ghosts, tempting fruits, superpoints, 
screams etc. Only £5.95 inc. 

Cassette Six: SUPER HANGMAN. The special feature is the 

high-resolution animated man. Marvel at the 
detail of his clothing and witness his impati- 
ence! Contains many categories. Only ^.95 
incL 

Cassette Seven: 3D MAZE. Battfe against the clock to escape 
from the maze, with the computer showing 
your view In 3-D each step you take' 

Only £3.95 inc. 



ALL CASSETTES AVAILABLE /VOIV FROM: |. J. K. SoftWare 

(AH our software is available before we advertise) 55 Fitzroy Road, Bispham, Blackpool, Lsncs 
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ZX81 OWNERS 

SPECIAUSED PRODUCTS 
MODULAR EASY TO USE 
FOR HOME/INDUSTRY b 
EDUCATION 



TE10 INPUT/ OUTPUT PORT - E«iY to w$c. Fits twtw^vi 2X & RAM 
PACK /PRINTER {if r^QufriKJ). No skiT) requifed to connect. Can be used for 
such things as:— motor control: sound /'mos»c generators, connection to 
printers/ floppy discs /Hght pens/ Other convpvters, temperaturt monitoring, 
square wave gerversting, control of rotating aerials, even train sets etc. Port has 
1$ progrennmaWe 1 /O Hnes and may be used wihoijt any electronics knov/<edge 
to connect other add ons. Motherboard required ONLY when two or more add- 
on$ ire ui«d at any one time. 

FULLY ASSEMBLED C17.95. 

KIT (WITHOUT CASE) a4.95. 

TH12 4 CHANNEL RELAY BOX - To suit Poft Contact rating:- 24av 
AC/l.&A - 24V DC Of 110V AC/aA. Up to 4 units i.e. 16 relays can be 
operated £14.96. 

TEtS 8 WAY TRANSISTOR DRIVER- £9.96 

TE17 $ WAY SWITCH UNIT (EDUCATIONAL)- £1^9$ 

TE18 SWAY INDICATOR UNIT (EDUCATIONAL* - £1296 

TH20 JOYSTICK Et FREE GAME - (2 Joysticks mey be connected via 
Motherborsd.) £12.96 

TE30 MOTHERBOARD- Aftows mwltip*es combtnattons of add-ons - up 
to 16 1 /O linof may be used — £15.95 

TE126 POWER SUPPLY- 6/7,5/9V DC at 300 mA - Required fof use with 
add-ons T £12/ 15 & 18 £4,96 

23 + 23 WAY 2X Edge Con £2.88. Contact cleaner £Z30. 
16 WAY SINGLE SIDED EDGE CON £1.96. EXTENDED PIO NOTES a. 
PRICES INCLUDE VAT 

Receipts efwoys provided: — Deiiverf normBSy ex-STock. ADD 

sop towords p^p on aU orders under £20.00^ with the exception 

of accessories* e. §. Sdgeon, f uff instryctfons end exempfes with 

Atf products. 

Sf/VO SA.E FOR CATAlOGUi. T€L€PHO^£ OROeRS 

ACC€PT€D, 



^^ 





THURNAU (ELECTRONICS) ENG. 

■^Ol DIPT Y, 95UVERPOOI ROAD. 

CAOISHEAO. MAHCHeSTER M30 SBG 
TEL: 061 775 4461 (24 h'lur) 



reprints 



If you are interested in a particular article /special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 

We ofrer an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the form below. 



To: Michael Rogers, Your Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article/advert, 

headed , . . . , .featured in this 

journal on pages ,.., issue dated 

Please send me full details of your reprint service by 
return of post. 



Name 



Company 
Address . 



.Tel No 



PUT YOUR 
^^ MICRO 

Qto 

^^^ WORK! 




YOUR 
MACHINE 



'MOR ItNTERFACESk 



CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO to control a machine for you, or 

manage your house? If so. the MDR 'MICROCOMPUTER CONTROL 

INTERFACE' will give you isolated channels of OUTPUT (8A @ 250 

volts) and switch sensing INPUTS. 

Available now for connection to PET USER, PORT, RS232 and 

IEEE488. allowing expansion up to more than 900 channels. 

Supplied complete with connecting cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 

individual components available. Write or phone for details. 

MDR (INTERFACES) LTD. 

Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 

Telephone: 0825-790294. 



Uictagraph 



u 



ploi kuindokij. 



An essential aid to all computer owners with Plot, Draw, Draw to a 
plotted co-ordinate etc., and medium/ high resolution graphic 
capabilities, VICTAGRAPH gives you a fully adjustable window 
from plot 0,0 to plot 320, 200. 

Higher resolution is possible by simple multiplication X2, etc., or 
reduction by division. Plot 0,0 in each comer to suit your 
requirerr*ents. 

Place your drawing, tracing diagram etc., on a single sheet of 
paper and position in the VICTAGRAPH, AND you are ready to 
plot all the points quickly using the movable window AND easy to 
read scale. 

Made from high quality plastic sheets, 17" x 12" approx. 

Ideal for multi-graphic resolution computers such as Atari etc. Not 
suhabfe for Spectrum. 

Total price £7.00. Cheques payable to: Victa Ceramics and 
crossed. 

VICTA CERAMICS 

6a BOW STREET, RUGELEY 

STAFFS WS15 2BT. 
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.Rridqe 




oFtwari^ 



Dopt. YC, 36 Fernwood. 
Marptft Bridgii. STOCKPORT, Chii«. SK6 5BE 



RAM Pack tf^^ 

ZXSl 



^<m r**n 




RAM packs fuify sss&mbfed m nesi tfsck ASS pfsstic case fon/y 2?k47% ?$ mmi. 
Suf^feef with fo^m strip coftftector to improve mechsnicaf stabifity. No annoying trans- 
former hiss. Gvsr^nte^d. f-uf/y compatible w/th ZX Printer. Sent by return, first cfass post, 

16k RAM all-inclusive price £28.50 

Buy from us with confld«nc#l 

We are proud of our reputation for qualtty and u«er- friendliness in service and software. 

Full monev'bacic guarantee on al our productsf 

"Thank you one* again for your prompt sa/vrca; yours must ba tha most 'usar'frian^* 
company in tha business f" G.S, fYorksJ 

"/ have bought numerous other ttams of software . , , Y(»/rs are exceptant . . . the most 
userfriendfy I have ever met. " P. P. {Notts. ) 



Quality Software 









for the ZX80. ZX81, Spectrum, BBC. VfC20 

BRIDGEMAN(BBC"B"; £7.90 

Bndge Software's version of the popu^r gobbler game. Ht-res. colour, sound. 

LYNCH MOB (ZX81 16k) £4.96 

A competitive game for 2 to 6 players loosely based on Hangman. Aninnated 
grdphics. FuS on-screen scoring. Great fun, educational loo. 

LYNCHMOB (ZXSpecirym IBkK . - £6.50 

As for the 2X8 1, bui developed lo make tuH use of Spectrum's hi^res graphics, 
colour and sound. 

VIC INVADERS (uncxpanded VIC20) £6.90 

Mochsno COdO, COtOur, $ound. 

4k INVADERS (2X81 4k mmimumj ... £4.00 

t GALAXY INVADE RSI Machine code, 10 d*f^iCutty fevel$. Top scoring game in 
Your Computer's May 1982 review of Z>®t software. "Desen/edJy popular . . . 
Good value" Pop. Comp, Weekly. "Great game! ' S.F. Gtos. 

SUPER INVADERS (2X81 16k) £4.95 

Erthanced version of 4k INtVADERS. including on-screen league tables etc. 

IVlULTIGRAPHtCS2.3 (ZX81 16kJ ... £6.90 

A user<friendty menu-drtven package of procedures grvir>g you full control of the 
ZX8I graphics functions to compose designs, drawings, adverts etc Incorporates 
advanced sketchpad. 3 sizes of text iincHiding lower case), animation, printer 
output. SAVE displays etc. ^ pQ. Manual included. 

STATISTICS (Spectrum 16k, 4Sk) Mean, SD. variance, regression, i, F tests. 
Full graphics. Send s.a e. for details 

EPHEMERIS ^2X81 16k) . . . £6.90 (Spectrum 16k» . £7.90 

Interested ir> heavenly bodies' Input date, time and your position, Ephemeris 
computes altitude, azimuth, phase etc. etc. for sun, moon and plar^ts. 

ZXn Ik GRAPHICS, Ik STATISTICS Send s.a.e. for details. 

Send s.a.e. for further deiaifs, speafytng Your Computer, 
Prices tncfiide fst class, raturn-of-ppst mad in O. K. 

European customers phase edd 30p. per software item: 7(k* worldwide (Ait MaHi. 
Overseas customer s> pfesse write for deters of hardware matting charges, 

Avaifabie by rnaJ order or from feeding computer stores^ Trade enquiries welcome. 



THE 

BUFFER 

MICRO SHOP 

(NEXT TO STREATHAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



* 



PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887 



r 

I UEOIM 




MO£L. 



In 



ZX81 16K - GAMES ON TAPE 



I 



D 
D 

D 



BANK ROBBER £4.50 

SEE HOW MUCH MONEY YOU CAN ACCUMULATE 
BEFORE YOU'RE CAUGHT AND SENT TO JAIL 

PONTOON £4.50 

CAN YOU GET YOUR COMPUTER TO OWE YOU 
MONEY, NOT EASY, BUT IT CAN BE DONE 

HANGMAN £4.00 

WITH THIS EDUCATIONAL GAME YOUR COMPUTER 
WILL HAVE 150 WORDS TO CHOOSE FROM 



CASSETTE COVER. 



.£4.00 



PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR 
PROGRAM COLLECTION LOOK IMPRESSIVE 
•CHOICE OF SIX COVER PATTERNS 

PLSASE TICK APPROPRIATE BOXISi 




I enclose Cheque/P.O. for£ 
Made payable to: 

LEON-NOEL 

24 Dudgeon Drive, Littlemore Oxford 

OX4 4aL 



I 



ALL PP/C€S fNCLUDE PBP, UK ONL Y 



SOFTWARE FOR BBC, 
TRS-80AND GENIE 
from DAVANSOFT 

WIN THE POOLS? 

With the latest version of D S Peckett's weif-ktiown Poofs Pre- 
dict/on program. Now ava/Jable for BBC Micro (needs 32K 
memory) as we// as the TRS-BO (iff) and Video Genie, 

Program and instructions £4.95 

Database tape (optional, but holds data 

on over 6000 matches) £13.50 

Program and DB together £17.50 

baby PILOT 

Easy-to-use, friendly and very fast version of this important 
teaching language. All normal PILOT 1 10 and control commands 
PLUS integer arithmetic, powerful graphics and formatting 
commands, "FOR, . ,NEXT' loops, subroutines, automatic 
scoring and other extra features. 

Add another language to your TRSSOor Genie — complete and 
simple-to-follow instructions included, 
baby PILOT.. ......,.£9.95 

BBC Disassembler 

Now — your chance to find out how the BBC Micro 's ROM works, 
and to study those machine-language games. A full 6502 dis- 
assembler, with automatic labelling of branches. Jumps, etc and 
with the ability to avoid trying to disassemble data areas. Has 
optional hard copy function as we/las the load facility to dump the 
disassembly to tape, for later LOADing and modification. 

This package is indispensable to the serious machine- code 
programmer, and is suitable for Models A and B, 
BBC Disassembler £5.95 

Alt th«$e prices ^re fully inclusive and em for cas»ttt»-&*4«d programs only, 

DAVANSOFT 

1 DELAPOER DRIVE, HAVERFORDSWEST 

DYFED SA61 1HX 

We are aNvays looking for Ngh-^ualiiy programs for TRS 80, VG and BBC computers, 
and wiU pay up to 30% royalties for suitable n%ateridi Please contact u$ with your 
proposals or for detaUs of our requirements. 
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PERSONAL CALLERS 
WELCOME 



V/SA 



MICRO-LINK 

(A & F SOFTWARE) 



PERSONAL CALLERS 
WELCOME 



E3 



#f 



GET YOUR SOFTWARE HERE 



r# 



We stock a wide range of software/ hardware for most popular Micro's see it before you buy it. 
Please call in for your personal demonstration. 

OFFICIAL DEALERS FOR 
DRAGON 32s & ACT SIRRIUS 1 agents 

THE FOLLOWING CAN BE ORDERED VIA MAIL ORDER 



ATOM 

Space Panic £6.90 

PjintOf £6,90 

Sttrburst £5.75 

Cv^on AttAck C5.7S 

AR fast moving arcade styte games 
fcquiring a MK Atom. 



BBC 

Lun^r Lander . , 


....£6.90 


Early Warning 

Roadrunner.- 

Towoc of Atos » 


....£6.90 
....£6.90 
- .£690 


FrOgger ,.,. 


fK<¥) 


Mod B Micro'* onJy. 



SPECTRUM 

Games Tape 1 £5.70 

Includes: Casrefns; Breakout; ZX 
Pagman & Stargate 2000, AB 16K. 

UtitJtvTapeT... .....C6.90 

Inciudes: Graphics Designer; Screen 
Planrw; Data 70; Typeface, All T6K. 

Gamestape 2 £5.70 

InduOes; Lezor Chase; Catacombs; 
Bi;a. All 48K. 



DRAGON 32 

£199.50 

tndush/« MaH Order Add £tO P&P 
and Insurance. 



Orders toi MICRO-LINK 830 HYDE ROAD. MANCHESTER M18 75D. Telephone 061 223 6206 

Retail Showroom open 9.30 am-6 pm Mon.-Fri. 9.30 am-5 pm Sat. 



High, resolution graphics: 

We put you in 
the picture 

This montli, we home in on the picture-making aspect 
of computers - and report on four exciting and intriguing 
developments: "Bit- stick", the joystick device which brings 
out the artistic streak in Apple II; Apple II graphics for 
chemists - a package that draws molecular structures; the 
BBC micro as a colour graphics terminal, and how to store 
screen designs as graphic pages within a memory. 

Also this month, we report on the Commodore 64 - a 
powerful computer with graphics facilities - and a new 
letter-addressing capability of Wordpro . . . 

And that's just a sample of Practical Ckmipntinl - 
together with advice for users of Pet, Apple, Tandy and 
Sinclaxr ZX 80/81 Computers. Buy Britain's leading 
personal computer magazine. 



BOVEMBER ISStTE OUT HOW 

SOp AI TOTIB BEWSAOEBT'S - Bin HUBET 
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jiiiir I en 

COCCTOI liTi 
-II LL I l\UII 



COriPILER 



FOR 48K SPECTRUMS: £8.95 
- WITH MANUAL - 

Ever wJshed you could wave a magic wand and turn your BASIC 
program into a machine code one? Now you can! (well almost}. The 
Compiler allows you to write programs using up to 80% of Spectrum 
BASIC and then turns it into a machine code version in just seconds. 
Complete with explanatory manual by Tim Langdelll 




Just out from Century/ Personal Computer World and available 
from SOFTEK. Whether you are just beginning or have had 
some experience with computers, Tim Langdell's book is for 
you. It covers everything from an introduction to program- 
ming, through discussions of graphic art, education, business 
uses, and games writing to an introduction to machine code 
and hardware modifications. Packed with programs, routines 
and many hints and ideas. 



ITIC 

lie 



Tcnoninc 

I CUf\UIUJ 




X 



u qc 

la J J 



By far the fastest, smoothest 
version of this arcade game; full 
colour, three meteoroid sizes, 
hyperspace, shield, thrust, freere- 
frame, mothership, high score, 
bonus ship at 10000, etc. With 
ultrasmooth graphics and machine 
code synthesised sound effect that 
have left other software houses 



Send your cheques or postal orders to 
SOFTEK, 329 Croxted Road, London 
SE24. 



wondering how we did it (16K or 48K Spectrums). 



Oni ICNTI IOC 
IIUI^U 1 1 U(\L 

48K 3D MA2ENTURE: This fast machine code game is both a 
3-D maze and adventure in one. Highly recommended and 
excellent value for only £4.95. 148K Spectrums only). 

16K THE ZOLAN ADVENTURE: A full adventure in 16K: 
probably the best around - only £4.95. 

ORDERS TAKEN NOW FOR: The Spectrum's ROM: Most of 
the ROM disassembled, with hints and tips on using ROM 
routines; only £5.95 

SCREENKIT 1: Add extra facilities to your Spectrum — 
instant INK and PAPER change, sideways scrolls, several 
screens, cartoon effects, and much more. Only £5.95 
TOOLKIT 1: Essential for the serious programmer — 
renumber, realtime clock, search-and-replace, TRACE, and 
more. Only £5.95 



WRITERS I why not let us market your software for srty computer, 
pay the highest royalties and martcet both from Lor>don amJ our 
Los An^eies. 



jter. We MS^I 
office in II II 
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V £r H COMPUTER SERVICES 
PRESENTS 



SPECTRUM 
SPECTACULAR 

(50 PROGRAMS FOR THE SINCLAIR SPECTRUM) 



And what programs! New games! Old games! Business 
programs (like invoicing and sales ledger), word 
processor, machine code routines, graphics . . . 
All in SPECTRUM SPECTACULAR, the new book by 
Roger Valentine. SPECTACULAR VALUE AT £4.95. 

By the same author: 

WHAT CAN I DO WITH IK? (ZX81) - £4.95 

WHAT CAN I DO WITH 16K7 (ZX81) - £4.95 



V & H COMPUTER SERVICES 

182c KINGSTON ROAD, STAINES, MIDDX. 

TEL: STAINES 58041 



Business users please note: 

Our PAYROLL program is now available for: 

ZX81, SPECTRUM, PET, BBC and KONTRON. 

Please write for details or send £2.00 for comprehensive manual. 



-^ 


, I 


^ 


^ ^ 


PIMANIA 


i^ 


^ 

^ 


^ 




^ 


^ 


^ 


r ^ r 

THE ADVENTURE GAME THAT'S FOR REAL MM 

£6,000 prize! FREE hit SINGLE ! 48K ZX SPECTRUM 

(16K ZXS1 VERSION NOW AVAILABLE) 

W(ll VOU be Ihc iitM 10 IcKAie itK' Golden Sundtdl of Pt m iirm» «nd Huce, »nd be 
rtW4fCl(K) *Uh the ofi9indl^ Exqutsilciy tr*itti-d t<y the wmrwi of the Ot Be^i 
Diamond tntcf national Award, from gold, diamond and the irvcwt prifciouvot the 
eiifth'»nch«%. 

Pi WAN t A wf\«*te i^iHOphones lurn into ruriglidcrv wtiefc music n*<?«ii ma<}ne(& 
jfxl v^efe ihe P« Mao rul« Mpcm<>* He'll talk wah you, »*e*H b^inmd yOu. hp'il ^ 
betray you, he'll even c*o the Hokev Kokey* Anirrvited cartoon graphics* Full 
itHrt*cal score* Sptctxutdr colour jnd joufKj e»tecii' IfKiudet free hit yogle 
"Pinuma". with vocjU by Cbir Smchvedrid the Pi Men* 

It coutd take you a week to pljiy. tl cooM takt you i litttim*) P IMAM A. 
" t>M» bcil cvKjetice Ih4i computet Qdrnm^ has come of age an *Keniure 
enihuwiit'i d*eam'*" (Computer & VKleo Games* 

An investment at £10(48K Spectrum) £8(1GK ZX8I) 

l^y^^^^Jm IX 5? ^Sk Automit* Ltd. t YC » 
1 TT fvM@ Ju^^k^ ^^ Ostoorne Road 
^fy J^'PIl 17' ^aa f^orttmoulh P05 3LR 
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David Heartford 


146 


K 




Quasar 


142 


Aardvark 


107 


DKtronics 


75 


Kayde 


129 






Abacus 


122 


Downsway 


124 


Kempston 


49 


R 




Acorn 


24,d4J06 


Dynnond 


92 






R.D. labs 


58 


A.C.S. 


119 






L 




Ross Software 


52 


Adda 


119,121 


E 




Laserbug 


138 






Addictive Games 


107 


East London Robotics 


124 


Leon-Noel 


151 


S 




A & F Softwafe 


139 


Econotech 


121 


Level 9 


118 


Salamander 


126 


Amba 


58 


Educare 


66 


Linsac 


62 


Silica Shop 


7 


Amber Controls 


74 


Electronics Applied 


127 


Lion Micro 


126,127 


Silvefsoft 


34 


Amoll 


92 


Eltec 


120 


Llamasoft 


148 


Simon Software 


118 


Amsoft 


12 


E.P.C 


146 






Sinclair 131 


132, 133, 134 


Anirog 


142 






M 




Sir Computers 


143 


Artie 


56 






Machinecraft 


52 


Softek 


153 


Audio Computer 


Inside Back Cover 


F 


92 


Maptin 


10,11,114 


Software Farm 


66 


Automata 


154 


Rsher^Marriot 


M.D.R. 


150 


Software for All 


5 


Autoram 


53 


Flight Electronics 


122 

1 J A 


Memotech 


112 


Software Supermarket 


43 






Franz Wolf kamp 


148 


Michael OnArin 


141 


Spectrum 


115,116,117 


B 




Fuller Designs 


40 


Micfolink 


152 


S.R.S. 


118 


Basicare 


30 






Microstore 


13 


Stonechip 


35 


Beebug 


119 


G 




Microstyle 


14 


Storkrose 


82 


Bi-pak 


142 


Games Centre 


48 


Microware 


114 


Superior Software 


140 


Bridge 


151 


Gainsborough House 


66 


Midwich 


126 


Swanley 


145 


Buffer 


151 


G.CC (Cambridge) Ltd, 


144 


Monolith 


141 






Bug- Byte 


18, S3 


Gemini Electronics 


42 


Moviedrome Video 


140 


T 








Gemini Marketing 


74, 97 


Mr Chip 


102 


Taurus 


124 


C 




George's 


42 






Texas Inside Front Cover | 


Cambridge Collection 


IC^ 


J.K. Greye 


130 


N 




Thurnall 


150 


Cambridge Micro 


53 


Ground Control 


102 


New Generation 


48 


Timedata 


143 


Campbell 


142 






Newnes 


49 


Titan 


43 


Cardigan Electronics 


62 


H 








Transform 


140 


Carneil 


130 


Hewson Consultants 


81 







Tv^flckenham 


145 


CCS. 


58 


H £r H Software 


48 


Oric Products 


20,21 






Chromosonic 


4 


Hilderbay 


145 






U 




C J. E, Micros 


53 


Hisoft 


114 


P 




University Computers 


127 


Cloyvale 


56 






Peter Furlong 


106 






Commodore 


69,70.71 


1 




Picturesque 


144 


V 




Computer Concepts 


140 


U.K. Software 


149 


Pixel 


34 


V€rH 


154 


Computers for Atl 


78 


Impact 


98 


Printivity 


66 


Victa 


150 


Computer Rentals 


149 


Intelligent Artefacts 


121 


Print n' Plotter 


27 


Video Software 


48,127 


Conserver 


106, 107 


Interface 


135 


Program Power 


123,125 


Visionstore 


6 


Control Technology 


Back Cover 






Pro Software 


126 






Crystal 


92 


J 




P.S.S- 


118,147 


W 








John Prince 


106 






William Stuart 


144 


D 




J.R.S. 


98 


Q 




S.W. Winter 


62 


Davansoft 


151 


Jupiter Cantab 


8,9 


QTek 


68 


Workforce 


144 
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'' iooK at what we can offer l 
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RAMPACKS VCS SKfor VIC DUOIfor ATOM 



for SIMCLAIR ZX81 



8kRAM+3srat:s£4 4 64k RAM only £ 70 




add up to SOkRAM-i-iekROIVI 






for 



JK .t:h/^i<|^pgradable V C R S Q forV i C □ R C 

tU5^Kr^Trft:tSef$iiK:kec.£:36 ^K-ESa , Sk increment- £5 64K-£80 128K-£13Q: 



J^ 




*" V ' X 'M ' ft~^'flVliH9i^B^'"^K^ 



TRSBO-V.GENIE UK101: 





- £29 

• 




1 


^ 




[iiij 


■ r fBiimiiflftnnfir^il '■ 







32K add on RAM £46 







.i56K T exceptional low " 64K ^+ Eprom programmer &■ 

SjqvI/^c consumption - £44.90 userippnt ---jOniy £79 



32K add on RAM £69 



FOR A FREE BROCHURE. RING LINDA OR 
SUE ON SOUTHEND {0702) 613081 
FOR CREDIT CARD ORDERS, RING JACKIE 
OR PAM ON SOUTHEND (0702)618144 

CHEQUES ANb P.O.'s TO : 

AUDIO- COMPUTERS 

87 BOURNEMOUTH PARK ROAD. / 

SOUTHEND ON SEA - ESSEX SS5 ?Jj/ 

ALL PRICES INCLUDE V.A.T AND POSTAGE 



c4j%adQPt the above products for ZX81 to fit y 



TELEX 995^3Z_JG AUDCOW-^ 


I-'C- 


a-tra1Jemark OFSpUDiS 


a^CEK*^ 


"—"*"•'■'— -\\^' — —■'•"" v^,— i"^^rtp^^ 


y ■ : 



pectru 



SPECTRUM 

VIDEO PACK 

includes all of: — 

• POLECAT 
maze video game 

• CITY BOMBER 

• BREAKOUT 

• FRUIT MACHINE 

• LUNAR LANDER 

• CRAZY RACE 

• SUBHUNT 

• MISSILE COMMANDER 

• SPECIAL PRICE 

£5.00 .c! 

FOR ALL 8 




S of twa 



BBC 




^ SOFTWARE 

While stocks last!! 

LUNAR 
LANDER 

£4.00 ,.c 

EARLY 
WARNING 

£4.00 ,Nc 



ZX81 



iT 



SoftAA? 



THE 



Z1C't6H'8l 



GAMES / E5-00 inc VAT + P/P 



-4- MAGNIFICENT MACHINE CODE. GAMES ALL ON TAPE 



SCRflmBLE 



GUnPhGHT 



+ 2 STRATFGY 



C it TECH 



184 MARKET STREET 
HYDE, CHESHIRE 

ALL PRICES tNCLUOe VAT AND P&P. 




Software 



48 hr 

DESPATCH 
GUARANTEED | 



Please send me as soon as possible the following: 

Z. _£_ 



n. 



I enclose a Cheque/ P.O. for the total 
NAME 



£_ 



ADDRESS. 



.POSTCODE. 



'^^y^ij^ni 



::-j 



^■' 



